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August 1, 2014 


To: Code and Construction Guide for Housing Users 


The Ministry of Municipal Affairs and Housing (MMAH) is pleased to introduce the official 2014 
Ontario Code and Construction Guide for Housing. 


Since 1990, the Code and Construction Guide for Housing has played an important role 
providing current, practical and accurate construction information to builders, building officials, 
designers, educators, students and others in the housing industry. 


The 2014 edition of the Ontario Code and Construction Guide for Housing builds on our lengthy 
experience in providing relevant information to stakeholders. It is current up to the Ontario 
Regulation 332/12 of the Building Code and Supplementary Standards as amended by O. Reg. 
368/13, and contains many new and unique features. It has been developed with input from 
stakeholders in the homebuilding and regulatory sectors. 


Everyone benefits from an industry-wide commitment to increased consistency and 
understanding of Code requirements and better building practices for new homes, including: 
new home buyers, builders and building officials. 


We thank our industry stakeholders who provided their time and technical expertise to develop 
supportive materials that are an integral part of that effort. 


Sincerely, 


Brenda Lewis 

Director 

Building and Development Branch 
Ministry of Municipal Affairs and Housing 


ADDITIONAL COPIES 


For additional copies of the 2014 Code and Construction Guide for Housing, please 
contact: 


ServiceOntario Publications 


Online at www.publications.serviceontario.ca 

By phone: 
0 416326-5300 
o 1800268-7095 TTY Toll-free across Ontario 
0 1800 668-9938 Toll-free across Canada 


CopE INFORMATION 


Staff in the Building and Development Branch of the Ministry of Municipal Affairs 
and Housing provide Building Code information to the building industry, building 
officials and the public. For general information, please call (416) 585-6666 or to 
submit a question online go to: http://www.obc.mah.gov.on.ca 


CONSTRUCTION INFORMATION 


This publication serves as an information guide to the typical applications of the 
Building Code to housing construction in Ontario. 


The Code and Construction Guide for Housing has been prepared for information 
purposes only. Reference should always be made to the Building Code Act, 1992 and 
the Building Code (Ontario Regulation 332/12 as amended by Ontario Regulation 
368/13) which are the authoritative sources of information on the Building Code’s 
construction requirements. Accordingly, this publication should not be relied upon 
as a substitute for legal or design advice, and the user is responsible for how the 
publication is used or applied. 


For the authoritative text of the Building Code Act, 1992 and the Building Code, see 
the official version available on the government's legislative portal 
www.e-laws.gov.on.ca. Copies of the official compendium edition of the Building 
Code are available from ServiceOntario Publications. The Ministry of Municipal 
Affairs assumes no responsibility for errors or oversights resulting from the 
information contained herein. 


COMMENCEMENT AND TRANSITION 


The 2012 Building Code was enacted by Ontario Regulation 332/12, which 
generally came into force on January 1, 2014. This publication is based on the 2012 
Building Code, up to and including the amendment document Ontario Regulation 
368/13 which comes into force on January 1, 2015. 


CopryRIGHT 


Distribution of this guide in any form is restricted. Reproduction for any purpose 
may not be made without prior written permission from the Ministry of Municipal 
Affairs And Housing. Write to: Director, Building and Development Branch, at 777 
Bay Street, 2nd Floor, Toronto, Ontario MSG 2ES. 
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The 2014 Code and Construc- : RE FAC Ee 


tion Guide for Housing does not 
address: 


* additions to existing buildings 
- renovations to existing The information in the 2014 Code and Construction Guide for 


buildings Housing reflects, for the most part, the requirements in Part 9 of 
| the Building Code. It deals primarily with the minimum mandatory 
- heritage buildings requirements for typical house construction. It also includes a 
number of features such as better building practices and building 
"cottages © | insights not addressed through Code requirements. 


*multiple st 
BIG eictey Deeeiient= The scope of the 2014 Code and Construction Guide for Housing 


*change of use is restricted to detached, semi-detached and row houses without 

: : shared egress and where there is no dwelling unit above another. 

* sprinkler systems The requirements for buildings with basement dwelling units with 

- fire alarm systems separate or shared egress are beyond the scope of this 
publication. 


a * structural design outside the 
2) scope of Part 9 of the Building The Construction Guide is an important part of a continuing effort 
Code. aay to provide current, practical, and helpful building construction in- 
formation to the building industry: builders, inspectors, plan ex- 
aminers, engineers, architects, designers, site superintendents, 
and other industry representatives. 


The 5th Edition of the Code and Construction Guide for Housing 
incorporates the 2012 changes to the Building Code and amenda- 
ments filed up to 368/13 that apply to housing. Many of these 
have been illustrated and have been added to the large number of 
existing requirements illustrated in earlier editions. 


The objective-based format of the 2012 Building Code promotes 
innovation and flexibility in design and construction. The Code 
continues to contain prescriptive requirements known as ‘accept- 
able solutions’ that serve as benchmarks for evaluation. 


The Ministry of Municipal Affairs and Housing and its partners are 
committed to continuous improvement in the quality of the 2014 
Code and Construction Guide for Housing. As a result of the many 
suggestions made by you, we have included extra span tables, 
new insights, worked examples and many new figures that con- 
tinue to illustrate and interpret Building Code requirements. 


This document is intended to help the industry to understand con- 


: struction methods and to help avoid costly repairs. Our common 
9 goal is to promote quality built homes. 
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INTRODUCTION 


The 2014 Code and Construction Guide for Housing presents the 2012 Building 
Code requirements for single detached, semi-detached and row housing in plain 
language with self-explanatory illustrations. 


The Construction Guide continues to include examples of better building practice 
which may exceed minimum Code requirements. These examples are based on 
industry research, documented evidence and manufacturers’ recommendations. 


In all cases, the methods of construction presented in the Construction Guide 
represent means of complying with Code requirements, subject to governing lim- 
itations and assumptions. The user is responsible for evaluating the applicability of 
these illustrated methods to the design and construction of all housing. Section 8 
of the Building Code Act, 1992 requires the Chief Building Official to issue a 
building permit, unless the circumstances set out in Section 8 apply. 


STRUCTURE OF THE 2012 BUILDING CODE 


The provisions of the Building Code now relate to a discrete set of objectives and 
functional statements. Together, these establish the intention of the Code. Two 
paths are now available for the builder or designer to demonstrate Code compli- 
ance. The first is “acceptable solutions”, the traditional path that requires design 
and construction to comply with prescriptive provisions that are found in Division B 
of the Code. The second path, “alternate solutions”, that is now available, allows 
builders and designers to demonstrate compliance to the performance objectives 
and functional statements of the Code’s Division A. 


Division C is the administrative section and as such, it defines the terms for com- 
pliance with the Code. Namely drawings, submissions, inspections etc., Division C 
also contains a section on proposing alternative solutions, which represents the 
second path of compliance. 


SUGGESTIONS 


Suggestions regarding this publication are welcome. If you feel that areas are 
missing, unclear or incorrect, please forward your suggested improvement by 
completing the 2012 Building Code Change Request Form that is included in this 
section, along with Guidelines for Requesting Changes to the Building Code. 


Publication Feedback 

Code and Construction Guide for Housing 
Ontario Ministry of Municipal Affairs and Housing 
Building and Development Branch 

2nd Floor, 777 Bay Street 

Toronto, Ontario 

M5G 2E5 

Fax: (416) 585-7455 
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HOW TO USE THIS GUIDE 


This publication consists of two parts: 
* Construction Guide 
* “Building Code for Housing” 


The Construction Guide consists of 16 
chapters corresponding to various 
parts of the constructed house and 
presented in construction sequence. 
These chapters, sections and sub- 
sections are outlined in the Table of 
Contents. 


The “Building Code for Housing”, pre- 
sented in this publication, is a conve- 
nience document only and includes 
excerpts from the 2012 Building Code 
which pertain to houses within the 
scope of the Construction Guide, The 
2012 Building Code is the legal 
reference in the province and “Code” 
in this guide refers to the 2012 Build- 
ing Code. 


For users familiar with the Building 
Code, a cross-referencing appendix 
has been provided which relates 
“Building Code for Housing” articles 
to their counterparts in the Construc- 
tion Guide by page number. 


Where illustrations have been pro- 
vided, an asterisk (*), appears beside 
the article. Figure A shows how to go 
from the Code to the Guide and vice 
versa. It is important to note that 
illustrations represent ‘typical’ details 
and are not intended to limit alternative 
means of meeting Code requirements. 
Figure B shows the relationship 
between scheduled inspections and 
the chapters in the construction 
guide. You may want to refer to these 
chapters prior to each inspection. 


Relationship Between Scheduled Inspections 
and Construction Guide Chapters 
aS ieee ee ee Ce A eee Nene Aeon 


Cross 
pane} Referencing Ep 
Index Under tab 


Housing Construction 
Code References Guide 
Qexta within each ed 
Guide Section 


Guide text and figures 


roustg Code is an 
extract from the Building 
Code without modification 


- Simple language Code interpretation 
with illustrations and information 
beyond the scope and requirements 
of the Code 


- Code sentences and tables may 
appear here more than once as 
references 


Figure A 
Relationship Between Housing Code and Guide 


INSPECTIONS | 


ies | ae 


| 
| 
| 
| 
i 


EXCAVATION | 


| 


| Chapter 4 - Room and Space Dimensions 

| Chapter 5 - Means of Egress 

Chapter 6 - Fire Saftey and Sound Control 
Chapter 7 - Wall Systems 
Chapter 8 - Roofing 
| Chapter 9 - Windows and Skylights 

Chapter 10 - Fireplaces, Chimneys and Flues 
| Chapter 11 - Mechanical Systems 

Chapter 12 - Plumbing and Electrical Facilities 
Chapter 13 - Energy Efficiency, Air and | 
Vapour Barriers | 


INSULATION 


s — a eee | Chapter 14 - Interior Finishes 
INTERIOR AND EXTERIOR Chapter 15 - Exterior Finishes | 
FINISHES Chapter 16 - Garages, Carports, and Decks : 


Figure B 
Relationship Between Inspections and Guide Chapters 
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METRIC CONVERSIONS 


Metric units represent official Code 
requirements. Imperial equivalents 
have been converted from the metric 
units for user convenience, but have 
no legal basis. 


Nominally converted dimensions 
occur in such cases as lumber and 
masonry. For example, 38 mm x 89 
mm lumber (actual size) has 
traditionally been given the nominal 
size of 2" x 4", but has been indicated 
as 2x 4 inthis Guide. Similarly, a 190 
mm masonry unit (actual size) is given 
the nominal size of 8", and is indicated 
as such. Remember that in all cases, 
the metric measurements govern. 


The 2012 Ontario Building Code 
updated the spacing of structural 
elements from 300 mm, 400 mm, and 
600 mm o.c to 805 mm, 406 mm, and 
610 mm o.c. to better align with the 
imperial measurements of 12", 16", and 
24", respectively, that were used in the 
original structural testing. 


CONVENTIONS 


Through this publication, a number of 
helpful features have been added to 
the Guide and are described in the 
following columns. 
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Shaded Areas in this | 
Guide 


Where building practices are not 
specifically required by the Code, 
or where insight is provided above 
and beyond that found inthe Code, 
these are indicated by shaded areas. | 
Additional considerations not | 
addressed by the Code may also be 
found in unnumbered subsections. 
Code requirements always appear 
without shading and in numbered 
subsections. | 


Looking 
Back 


This symbol is used whenever it is 
necessary to return to an earlier part 
of the Housing Guide to check Code 
requirements 


Better 
Building 
Note 


Better building practice is recognized 
by this symbol throughout the Guide. 
It must be emphasized that the 
recommendations found within a 
better building note are not required 
by the Code. The building practices 
addressed in these notes are 
intended to avoid commonly | 
occurring problems and costly 
repairs in housing. | 


| 


WORKED EXAMPLE 


This symbol is used when there is 
an example with a calculation and 
solution provided 


| This symbol indicates the need to 

| look ahead at specific Code 
requirements which may be affected 
by decisions made at an earlier 
stage. 


For example, the minimum 

amount of insulation needed should 
be checked before designing and 
building a wood frame wall, rather 
than discovering the wall is inadequ- 
ate when the time comes to insulate 
| it. Each Looking Ahead reminder 
explains where to look and why. 
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Guideline for Requesting Changes to the Building Code 


Request a Code Change 


The Building Code improves with each edition thanks 
to the contributions of building officials, designers, 
builders, contractors, product manufacturers, 
researchers, building owners and the public. Typical 
changes accommodate new materials, systems and 
building design, clarify requirements, or update 
references to standards. 


The Building Code is a regulation made under the 
Building Code Act, 1992. Given the joint Federal/ 
Provincial/Territorial Code development process, 
changes developed by CCBFC for the mNBC and the 
mNPC are considered for inclusion in Ontario's Building 
Code. Suggestions for changes to the Building Code 


made by members of the public may also be considered. 


Potential changes to the Building Code are generally 
developed following a public consultation process and 
review by a Building Code technical committee. 


Suggestions to improve the Building Code may be 
submitted to the Building and Development Branch 
of the Ministry of Municipal Affairs and Housing. The 
points that follow should be considered in developing 
a request for a Building Code change. 


e Clarity 
Code change requests should clearly identify the 
specific change being proposed, current Code 
provisions that would be affected by the change, 
and the rationale for proposing the change. Proposed 
language for new Code provisions is helpful. 


@ Supporting Documentation 
Code change requests should be accompanied by 
sufficient documentation to support the need for the 
change. Documentation may include research, 
testing results, statistics, case studies, etc 


®@ Cost/Benefit Analysis 
Code change requests should include information on 
implementation costs and the benefits likely to be 
achieved. 


® Assessment of Conformance 
Code change requests may not be viable if there are 
no practical means of assessing conformance with 
the proposed new requirement. Requests should 
consider whether there are existing tools or models 
that can be used to assess the conformance of 
designs or construction with the requirements of the 
proposed Code change. 


Requests also need to consider whether the 
implementation of Code changes would have 
implications for enforcement bodies. 


@ Timing 
Although requests for changes to the 2012 Building 
Code can be made at any time, it is likely that most 
changes will be considered for inclusion in the next 
edition the Building Code. However, "interim" Code 
changes to the 2012 Code are possible. 


Objectives 


The objectives of the Building Code's requirements 
("acceptable solutions") are set out in Division A. 
Code change requests should link proposed changes 
to one of the Code's stated objectives. The addition 
of a provision that cannot be linked to one of the 
currently stated objectives would require the addition 
of new objectives. 


Focus on Generic/Widespread Issues 


The Building Code's standards are of general 
application and it is therefore impractical for the 
Building Code to deal with specific products or with 
situations that arise only rarely. 


However, innovative products that are not yet 
covered by standards or mentioned in the Codes 
are not necessarily excluded from use. Current 
administrative procedures to enable the use of 
innovative products are listed in Division C, and 
include Alternative Solutions, the Building Code 
Commission, the Building Materials Evaluation 
Commission and Minister's Rulings. 


The attached form should accompany requested 
changes, although its use is not mandatory provided 
the criteria stated above are considered. Where the 
form does not provide sufficient space for the 
information you wish to include, you are encouraged 
to attach additional pages as necessary. - 


Additional electronic copies of the Building Code 
change request form may be obtained from the 
Building Code website at: 


www.ontario.ca/buildingcode 
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2012 BUILDING CODE CHANGE REQUEST FORM 
CONTACT INFORMATION: 


Do you agree to permit sharing all information on this form with Building Code Review Committees and the 
Canadian Commission on Building and Fire Codes for the purposes of code development? 


ao YES 
o NO 
Iam submitting this on behalf of: 
Oo Myself, or 
O Organization: 
Your Title: 
Your Name: 
Address: 
City: 
Province: 
Postal Code: 
Telephone: 
Facsimile: 
Email: 
Your function: Oo Builder / Contractor 
(if submitting on behalf of yourself) oO Building Official 
oO Building Owner / Manager 
O Designer / Architect / Engineer 
oO Home Owner / General Public 
O Supplier / Manufacturer 
oO Other: 


CODE CHANGE REQUEST: 


Q  =©6To an existing code provision: 

Code Reference of the Requested Change: 

Division, Part, Section, Subsection, Article, Sentence, etc.eg: Div. B, 9.32.3.5.(1) 
oO Addanewcode provision 


Have you forwarded this change to the Canadian Commission on Building and Fire Codes as a proposed 
amendment to the model National Building or Plumbing Codes? 

Oo YES 

o NO 


Personal information provided on this form is collected under the authority of the Building Code Act, 1992 
and will be used for the purpose of code development. Please direct any questions about the collection of 
information by mail to the following address: 

Manager, Code Development, Legislation and Appeals 


Building and Development Branch, 777 Bay Street 2nd Fl., Toronto, Ontario MSG 2ES 
telephone: (416) 585-6666 © 


or by facsimile at: (416) 585-7455 
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REQUESTED CHANGE/ADDITION: 
What wording do you propose for the 
change? 


PROBLEM: 

Why should the existing provision be 
revised? 

If requesting an addition to the Code, 
what is missing? 


JUSTIFICATION/EXPLANATION: 
How does the requested change 
address the problem? 


OBJECTIVE(S): 

Which of the Code’s objectives does 
the requested change address? 

See Part 2 of Division A of the 
Building Code for the list of objectives. 


COST/BENEFIT IMPLICATIONS: 
Will the change entail any added 
costs? 

Will it provide benefits that are 
measurable? 


ENFORCEMENT IMPLICATIONS: 
Can the requested change/addition be 
enforced by the infrastructure 
available to enforce this Code? Will 
its enforcement require an increase in 
resources? 


OTHER COMMENTS: 

For example, identify other Code 
requirements affected by the 
requested change, etc. 


ATTACHED SUPPORTING 
MATERIAL: 


Present only one change request per form. Duplicate the form as necessary. You may attach additional pages or use 
any other format to submit your request as long as all the information indicated above is included. Mail or fax to: 
Director, Building and Development Branch 


Ministry of Municipal Affairs and Housing 
777 Bay Street 2 ™ Floor 

Toronto, Ontario MSH 2ES 

Fax: (416) 585-7455 
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Termite Protection 

Resistance to Forced Entry 

Caulking and Glazing 

Control of Heat Gain and Heat Loss Through Windows 
SKYLIGHTS 


NATURAL VENTILATION 
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START-Up 


This chapter provides information essential to the successful start- 
up of the construction project. It also reviews the scope of the 
Building Code as well as a number of general Code requirements 
that should be understood before construction begins. These gen- 
eral requirements pertain to, for instance, the proper installation of 
materials, appliances, systems and equipment. They also refer to 
other design and construction considerations including climatic 
data. 


Finally, a detailed discussion of the plans, permits, and inspections 
process is included. 


KEY POINTS 


@ * This document focuses on new home construction within the 
scope of Division B, Part 9; namely, dwelling units that are 
three storeys or less and with a building area of 600 m? 
(6460 ft?) or less and where there is no dwelling unit above 
another. : 


* Both a performance and a prescriptive Code compliance path 
are available to builders and designers as outlined in Division A 
of the Code. a } 


«All code references in the Guide are to Division B unless 
otherwise noted. 
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ADMINISTRATION, 
COMPLIANCE PATHS, 
AND DEFINITIONS 


BUILDING CODE REFERENCES 


IVISIONA 

14 Scope of Division A 
tee Scope of Division B 
iixey Scope of Division C 
it 
ye! 


Compliance with Division B 


D 
ihe 
it 
1k 
i 
| Defined Terms 


aN 
Te 
ie 
2) 
4, 


DIVISION B 


HSialie bs Effective Date 


DIVISION C 
oe Eel fea Documentation 
EBA) ah foe Tests 


Ontario’s Building Code is governed 
by the provisions of the Building Code 
Act. The Act is intended to enforce a 
minimum level of health and safety in 
all buildings, including housing. The 
Act and Regulations may be accessed 
online at no cost from the Service On- 
tario e-LAWS website (http://www.e- 
laws.gov.on.ca/). The compendium 
edition of the 2012 Building Code con- 
taining the Building Code Act, Building 
Code (O.Reg 332/12), Supplementary 
Standards, Appendix Notes, imperial 
equivalents and index is available 
through Service Ontario Publications. 


As introduced in the Preface of this 
Guide, the 2012 Building Code has 
been revised and reformatted to pro- 
mote innovation and flexibility in de- 
sign and construction. The Code is 
structured as an _ objective-based 
Code into three main components: Di- 
vision A, B and C. This Guide will 
focus on illustrating the prescribed 
Acceptable Solutions of Division B 
that comply with _ the new 
performance objectives and functional 
statements that are described in Divi- 
sion A and assigned in Supplementary 
Standard SA-1. 


H 
pe Ontario 


A number of definitions are provided 
for words and phrases used in the 
Code. These definitions are important 
for the proper interpretation of the 
Code and should be carefully under- 
stood and distinguished from defini- 
tions that are perhaps more common. 
The definitions are found in the Code 
portion of this publication in Division A. 


For your convenience the imperial 
equivalents that are published in the 
compendium version of the Building 
Code have also been provided. In 
some cases, charts from the Building 
Code have also been presented in this 
document in both metric and imperial 
measures. However, in all cases, the 
metric measurements govern. Refer 
back to the Preface for the detailed 
conversion protocol used throughout 
the Guide. 


REGISTRATION AND ENROLLMENTS 


The Building Code Act requires all 
builders and vendors to be registered 
under the Ontario New Home Warran- 
ties Plan Act. All new homes for sale 
must be enrolled upon the issuance of 
a building permit. Failure to register is 
a contravention of the Ontario New 
Home Warranties Plan Act; the act is 
administered by the TARION Warranty 
Corporation. For more information 
please see www.tarion.com 


Defined Term 
dwelling unit: 


a suite operated as a housekeeping 
unit, used or intended to be used as 
a domicile by one or more persons 
and usually containing cooking, 
eating, living, sleeping and sanitary 
facilities. 


GENERAL 
REQUIREMENTS 


BUILDING CODE REFERENCES 


DIVISION A 

Tae: Application of Parts 1, 7 and 12 
eles Application of Part 9 

Micon Building Size Determination of 
Building Divided by Firewalls 
itl ses Building Size Determination of 
Building Divided by Vertical Fire 
Separations 

eRe Characteristics of Materials, 
Appliances and Equipment 
Wee Used Materials, Appliances and 


Equipment 

DIVISION B 

Pielke Climatic and Seismic Design 

Values 

Hecuilvil Effective Date 

Wasiala Applicable Editions 

lhl Scope 

Orel aera Radon 

Chalailtes, Building in Flood Plains 

9.10.4.1, Mezzanines not Considered as 
Storeys 

DIVISION C 

Amel alate Conformance with 
Administrative Requirements 

ieaaho tte: Design 

Meee General Review by Architect or 
Professional Engineer 

tyercncs Restriction for General Review 

1.2.2.3, Demolition of a Building 

le Sea ny2e Applications for Permits under 
Section 8 of the Act 

Hesvl go Period Within Which a Permit 
is Issued or Refused 

Zou Application Fee 


A number of general Code require- 
ments apply to housing and should be 
carefully reviewed before beginning 
design or construction. The most im- 
portant of these are discussed on the 
pages which follow. 


APPLICATION 


Part 9 of the Code applies to housing 
and small buildings, provided they are 
of 3 storeys or less in building height 
and have a building area not exceed- 
ing 600 m? (6460 ft?). This Guide is lim- 
ited to the Part 9 provisions for single, 
detached, semi-detached and row 
housing types which are site built. Fur- 
ther, this document only applies to 
dwelling units where there is no dwell- 
ing unit above another. 
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Figure 1.1 shows how building area 
and building height are determined. 
These are both defined terms under 
the Building Code. 


MATERIALS, APPLIANCES, SYSTEMS AND 
EQUIPMENT 


The Code requires that all materials, 
appliances, systems and equipment 
must be properly installed and pos- 
sess the necessary characteristics to 
perform their intended function. Many 
standards govern these products and 
their installation, but they can not al- 
ways address every possible case. 
For this reason, it is important to eval- 
uate the intended functions of prod- 
ucts prior to selection and installation. 
In the case of used materials, appli- 
ances and equipment, these may be 
reused provided they meet the require- 
ments for new products and are satis- 
factory for their intended use. See the 
end of this chapter for a more detailed 
explanation of evaluation procedures. 


DESIGN DATA 


The design data includes climatic and 
seismic data and is found in Supple- 
mentary Standard SB-1 referenced by 
the Code. Check with the local build- 
ing department for sites not contained 
within the table of design data. 


DESIGN AND GENERAL REVIEW 


Typically, dwelling unit construction as 
described in this Code and Guide 
does not usually require design and 
general review by an architect or pro- 
fessional engineer. However, there 
may be specific cases prescribed in 
the Code where professional involve- 
ment or competent design is required. 


Within the scope of Part 9, design may 
be performed by qualified designers, 
professional engineers or architects. 
Check with the local building depart- 
ment for any cases which are not ad- 
dressed within the Code to determine 
whether design and general review is 
needed. 


NUMBER OF STOREYS AND 
BUILDING HEIGHT 


Example of 
3 storey 
building height: 


1st storey: 
That storey with 
its floor closest 
to grade and 
having its 

ceiling more 
than 1.8 m (6' 11") | 
above grade 


Grade: 
the average level 
of finished ground | 
at all exterior 

walls S 


BUILDING AREA VERSUS 
GROSS AREA 


Building Area = L x W 

(it is the largest area on an 

floor and must not excee 
600 m? (6460 ft?)) 


Length and width 
measured to outside of 
building and/or centreline 
of firewalls 


ue Gross Area = Area of total 
# of floors above grade 
= W,L te WoL Cs W3L 


Building Divided 


by Firewall(s) Considered as a 


separate building area 


Considered as a single building for gross 
area determination and for purpose of 
fire alarm and detection systems 


Firewall 


Considered as a 
separate building area 


measured to 
centreline of firewall 
for determination of 
building area 


Figure 1.1 
Building Size Determination 


(Div. A, 1.1.2.4.) 
(Div A, 1.1.3.1.) 
(Div A, 1.1.3.2.) 


REFERENCED DOCUMENTS 


The referenced documents, such as 
standards, that are listed in the Code 
form part of the regulation and must be 
adhered to. Referenced documents 
may be issued by the Ministry or other 
agencies such as the Canadian Stan- 
dards Association; in all cases all refer- 
enced documents form part of the 
Code requirements and regulation. A 
complete list of referenced documents 


can be found in Part 1 of Division B. 
Where a requirement within a refer- 
enced document conflicts with a spe- 
cific Code requirement, the Code re- 
quirement always governs. This is an 
important point to note, particularly at 
the design stage. 
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INSPECTIONS PLANS AND PERMITS le ity of specified site docu 
BUILDING CODE REFERENCES Plans and building permits are nor- a: 
mally required for the construction of a 1. All permits must be visibly posted 
DIVISION C new building. Applicants for building during construction. 
1.3.1.1 Requirement for Permits permits are also required to ensure 
1.3.1.4, Permits Under Section 10 compliance with applicable law such 2. A complete set of building permit 
hare ee ome as municipal zoning by-laws made un- documents issued by the building 
1324 Permit Pasting der the Planning Act or regulations department must also be available 
3 FRM So oomeantetion on Site made by a conservation authority un- on site at all times. 
332 Conditions for Residential der the Conservation Authorities Act. 
Occupancy Severe penalties may result when ap- 3. Any Minister’s Rulings, including 
3.3.3 Notification proval is not sought and obtained. reference to Canadian Construction 
1.3.4.1 Fire Department Approval Check with the local building depart- Materials Centre (CCMC) 
vip cee erates ment for a complete list of required ap- evaluations, and authorizations 
eG eee provals prior to commencing any work. from the Building Materials 
355 SS ae? as aa See the end of this document for an Evaluation Commission, including 
36.1. Application example of a Permit Application Form. specified terms and conditions, 
924-4. Divisions must be kept and maintained on 
2.2.1.2, Single Member i ae a ees site. 


Normally plans and technical draw- 
ings are required for the issuance of a 
building permit. A permit is normally 
required for the construction or demo- 
lition of a building except in territories 
without municipal organization. The 
Code prescribes specific inspection 
requirements which are mandatory for 
all municipalities. Some municipalities 
engage in additional inspections. 
Contact your local building depart- 
ment for complete inspection require- 
ments. 


| Chapter 6 | 
Fire Safety & Sound | 
Control 


Siting of a building has many | 
important implications in relation | 
to fire safety requirements. Local | 
by-laws may permit a new building 

to be located within a distance from 
the property line requiring restrictive 
fire separation measures. In some | 
cases, these measures may prohibit | 
the installation of windows on 
exterior walls adjacent to the 
property line. | 


Review the requirements outlined in 
Chapter 6 of this guide before siting 
| any new building. 


be Ontario 


Plans usually form the basis of all | 

applications for a building permit. | 

Without plans and technical | 
| drawings, it is seldom possible to | 
determine if the proposed design 
and construction conforms to | 
specific Code requirements. Plans 
may also be required by local | 
Conservation Authorities, and by 
local municipalities for zoning and 
planning approvals. 


| 
_ Asaminimum, itis recommended 
to provide copies of an accurate 
site plan showing the location of 

the building on the property andin 
relation to all adjacent properties 
and buildings, along with a set of | 
construction drawings comprising 

of: 


| 
| 0 building elevations, | 
0 technical drawings, 

0 sections and, 
| OO where required, details of key | 
elements. | 


The construction drawings should 
| provide ample information for 
| examination and review purposes. | 


For a detailed Plans Examination 
Checklist prepared by the Ministry 
of Municipal Affairs and Housing, 
please see the additional material 
at the end of this document. 


A person may occupy an incomplete 
building provided the building falls 
within the scope of the Code and the 
following are complete and, opera- 
tional, inspected and tested where ap- 
plicable: 


required exits, 

handrails and guards, 

fire alarm and detection systems, 
fire separations, 

water supply, 

sewage disposal, 

protection of foamed plastics, 
lighting and heating systems, 
required exhaust fume barriers, 
self-closing devices on doors 
between an attached or built-in 
garage and a dwelling unit, 
water systems, 

building drains 

building sewers, 

draining systems, 

venting systems, and 

the dwelling must conform to the 
Radon requirements of Article 
9.1.1.7. of the Code. 
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Inspections are required at critical 
phases of the building to determine _ if 
construction complies with the 
approved plans and related Code 
requirements. Once a building permit 
has been issued, it is the responsibility 
of the person named on the permit to 
notify the building official of the 
following progress: 


a) commencement of building con- 
struction, 


b) readiness to construct footings, 
C) substantial completion of; 


¢ the footings and foundations, 

¢ ductwork and piping for heating 
and air conditioning systems, 

¢ structural framing, 

¢ insulation and vapour barriers, 


d) commencement of the construction 
of; 


¢ masonry fireplaces and chim- 
neys, 

e factory-built fireplaces and chim- 
neys, 

¢ stoves, cooktops, space heaters 
and add-on furnaces using solid 
fuels, 


e) substantial completion of; 


e fire separations and closures, 

¢ fire alarm and detection systems, 

e interior finishes, 

¢ heating, ventilating, air-condition- 
ing and air-contaminant extrac- 
tion equipment, 

¢ exterior cladding, 

¢ fire access routes, and 

completion and availability of draw- 

ings of the building as constructed. 


— 
Ww 


Figure 1.2 indicates the typical steps in 
the plans, permits and inspections 
process. For a comprehensive rec- 
ommended site inspection checklist 
which includes Code required inspec- 
tions, the Ontario Ministry of Municipal 
Affairs and Housing has developed a 
detailed Building Code site inspection 
checklist that can be found in the ad- 
ditional materials at the end of this doc- 
ument. Using the list to confirm that all 
work required for each inspection has 
been completed may reduce unneces- 
sary delays on site. 


ZONING APPROVAL 


| 


SITE PLAN 
WORKING DRAWINGS 
SPECIFICATIONS 


| 


BUILDING PERMIT 

PLUMBING PERMIT 

UTILITIES PERMIT 
HEALTH UNIT PERMIT 


ois, 


EXCAVATIONS AND FOOTINGS 
INSPECTION 


PRE-BACKFILL INSPECTION 


! 


SEWERS AND DRAINS 
WATER SERVICE AND 
UNDERGROUND PLUMBING 
INSPECTION 


ee 


ELECTRICAL SERVICE 
INSPECTION 


J 


PLUMBING, HVAC AND 
ELECTRICAL ROUGH-IN 
INSPECTIONS 


f 


FRAMING INSPECTION 


INSULATION AND 
AIRMVAPOUR BARRIER 
INSPECTIONS 


| 


PRE-OCCUPANCY INSPECTION 


f 


FINAL PLUMBING, HVAC AND 
ELECTRICAL INSPECTIONS 


{ 


FINAL INTERIOR AND 
EXTERIOR INSPECTIONS 


f 


OCCUPANCY 


Figure 1.2 
Plans, Permits, and Inspections 
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DIVISION B 
Sha tails d's Scope 
Sees meth Good Engineering Practice 


Gielen Design Indoor Air Temperatures 

C2S. Structural Movement 

6.2.1.4, Installation Standards 

Breas Fireplaces 

OE Nile Outside Design Conditions 

G.2aiey Installation - General 

6.2.1.9. Expansion, Contraction and 
System Pressure 

6.2.1.10. Asbestos 

Ore ainlate Access Openings 

Ci Ane Application 

624.5) Construction and Installation of 
Ducts and Plenums 

6.2.4.4, Warm-Air Supply Outlets 

6.2.4,10. Clearances of Ducts and 
Plenums 

6.24, Exhaust Ducts and Outlets 

6.2.4.12. ake-up Air 

6.2.4.18. Supply, Return, Intake and 
Exhaust Air Openings 

6.2.4.14. Air Filters and Equipment 

BiZioves Appliances Installed Outside 
the Building 

6.2.9.1. Piping Materials and Installation 

G22) Insulation and Coverings 

6.2.9.3. Clearances 

6.2.9.4. Surface Temperature 

6.2915. Protection 

6.2.9.6, Piping in Shafts 

GenOn Cooling Units 

6.2.11.1. Storage Bins 

Gr Srila Requirement for Venting 

9,32. Ventilation 

9.33. Heating and Air-Conditioning 


The requirements for heating, ventilat- 
ing and air conditioning systems, de- 
sign and installation may be found in 
references noted above in the Code. 
The use of qualified contractors and 
certified equipment and materials may 
reduce the likelihood of violating spe- 
cific Code requirements. Nonetheless, 
it is the responsibility of the builder to 
ensure that the Code requirements are 
satisfied. Chapter 11 of the Guide out- 
lines the key requirements for heating, 
ventilating and air conditioning, 


be Ontario 


2014 CODE AND CONSTRUCTION GUIDE 


1-6 Start-Up 

BUILDING MATERIALS, 

DESIGN, AND 

CONSTRUCTION 

CONSIDERATIONS 

BUILDING CODE REFERENCES 

DIVISION B 

Oo Sintra General 

aie Cement 

STC Ha ero Concrete in Contact with 
Sulfate Soil 

9.3.1.4. Aggregates 

one My voy Water 

She lalasy Compressive Strength 

OS alwt Concrete Mixes 

9.3.1.8, Admixtures 

9.3.1.9 Cold Weather Requirements 

9.3.2.1 Grade Marking 

ONS ie Lumber Grades 

9.3.2.3 Machine Stress Rated Lumber 

Oe 24 OSB, Waferboard and 
Plywood Marking 

ORSON Moisture Content 

9.3.2.6, Lumber Dimensions 

9.3.2.7. Panel Thickness Tolerances 

9.3.2.8. Undersized Lumber 

9.3.2.9 Termite and Decay Protection 

9.3.3.1 Sheet Metal Thickness 

9.3.3.2 Galvanized Sheet Steel 

9.4, Structural Requirements 

9.4.1.1 General 

O28 et Limitations 

9:23'2.1 Strength and Rigidity 

9,23,2.4 Lumber 

Oe 2 Termite Protection 

O23, 301 Standards for Nails and Screws 

9:2313.2 Length of Nails 

O23 .3:3 Prevention of Splitting 

9,23.3.4 Nailing of Framing 

O28 ;Si5 Fastening for Sheathing or 
Subflooring 

DIVISION C 

tently Documentation 

Bela tek Tests 

24.1.1. Designated Bodies 

aes Criteria 

2A: Interpretations by Minister 


This section of the Guide is intended to 
explain Code requirements for build- 
ing materials, design and construction 
considerations. Requirements for each 
of the subsections presented should 
be carefully checked at the design 
stage and prior to construction. Assis- 
tance in the interpretation of these re- 
quirements is available from local 
building departments. 
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BMEC aNb MINisTer’s RULINGS 


In general, it is required that all materi- 
als, appliances, systems and equip- 
ment, including those which are not 
specifically addressed in the Code, be 
suitable for their intended purpose. 


Where no recognized test procedures 
exist for a given material, appliance, 
system or equipment, approval for an 
alternative solution may be granted 
where it has the same level of perfor- 
mance with a similar material or sys- 
tem that is known to be acceptable. 


Building materials, appliances, sys- 
tems and equipment which do not 
comply with existing standards or 
Code requirements may be evaluated 
to determine if they possess the nec- 
essary characteristics for their intend- 
ed use. Applications may be made in 
such instances to the Building Materi- 
als Evaluation Commission (BMEC) 
through the Building and Development 
Branch of the Ontario Ministry of Mu- 
nicipal Affairs and Housing. A fee for 
each application is normally required. 


Where a BMEC authorization has been 
issued regarding the use of an innova- 
tive material, appliance, system or 
equipment - the approved can be used 
anywhere throughout Ontario provided 
the conditions and limitations stipulat- 
ed in the authorization are met. 


The Building Code also recognizes the 
Canadian Construction Materials Cen- 
tre (CCMC) of the National Research 
Council of Canada as a designated 
body to evaluate materials. As such, 
the Minister may issue a Minister’s Rul- 
ing to recognize a CCMC evaluation 
report but the Ruling can also 
impose terms and conditions to the 
evaluation report, including termination 
conditions. 


CONCRETE 


The requirements for concrete may be 
found in Subsection 9.3.1. of the Code. 
Except as otherwise specified, these 
provisions apply to all concrete re- 
ferred to in the Code. 


LUMBER AND Woob Propucts 


Lumber and wood product require- 
ments for construction may be found in 
Subsection 9.3.2. of the Code. It is im- 
portant to check that all lumber speci- 
fied in drawings and used for construc- 
tion meets these general requirements 
as well as those cited in specific sec- 
tions of the Code. Individual lumber 
and wood products which do not bear 
identification stamps should be care- 
fully inspected to confirm their accept- 
ability. All lumber and wood products 
should be properly stored and protect- 
ed from moisture. Lumber with mois- 
ture content greater than 19% should 
not be used. 


METAL 


General requirements for all metal 
products used in housing are pre- 
sented in Subsection 9.3.3. of the 
Code. Specific requirements are ad- 
dressed throughout the Code where 
applicable. 


GENERAL STRUCTURAL REQUIREMENTS 


Where structural members, assem- 
blies and connections conform to the 
requirements and limitations of the 
Code, competent or professional de- 
sign is not required. Post, beam and 
plank construction, however, is no lon- 
ger included within this Code and must 
be designed in accordance with the 
requirements of Part 4 of the Building 
Code. 


Subsection 9.4.1. of the Code contains 
additional structural design require- 
ments that should be considered prior 
to construction. 


Woob FRAME CONSTRUCTION 


Wood frame construction has many 
general requirements that apply to the 
design and construction of floors, walls 


and roofs. These are presented in 
Subsections 9.23.1., 9.23.2. and 
9.23.3. of the Code. References to 
these requirements in applicable 


chapters of the Guide have also been 
provided. 


a 
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KEY POINTS 


Foundations mustbe 
designed and constructed to 
fulfill the following functions: 


* transfer the structural loads 
_ of the building to the 
surrounding soil; 


* resist soil and water 
pressures; 


* prevent exterior moisture 
(water and vapour) from 
entering the dwelling unit’s 
basement; 


¢ control the flow of heat and 
air from the interior of the 
dwelling unit; and 


* control the flow of soil 
gases 


FOUNDATIONS 


Foundations are intended to safely carry their own weight and the 
loads transferred to them from the buildings they support. Where 
foundations extend into the ground and enclose space such as 
basements and crawl spaces, they must also adequately resist any 
soil and water pressures acting against them. Foundations should 
not settle significantly or unevenly over time. They should remain 
unaffected by the freezing and thawing of soils. 


The control of moisture in foundations has become especially 
important as basements have been transformed from cool, damp 
cellars to comfortable living spaces. The Code requires that water 
from the surface or a high water table is controlled to prevent leak- 
age through walls and floors. It is also necessary to ensure that 
dampness from the soil is not allowed to wick through foundation 
materials. 


Controlling heat flow through foundations has become increasingly 
important in response to demands for higher levels of energy 
conservation. Minimum thermal insulation requirements for foun- 
dations as prescribed in the Code help to provide energy efficient 
finished basement areas. 


In some geographical areas, recognized problems involving radon 
and other potentially harmful soil gases entering the basement 
space require specific measures to be employed during 
construction. As a means of reducing potential risks in all housing, 
the control of air movement through the foundation is now recog- 
nized as both desirable and necessary. 


Modern housing requires that all of these requirements for founda- 
tions are successfully integrated in design and construction. The 
sections which follow illustrate some of the methods for building 
foundations that perform as intended. 
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Remove topsoil coh 
and vegetable aN 
matter in Pee RR 
unexcavated areas : 
under a building 


rN 
(9.12.1.1.(1)) ny 
ios 


Figure 2.1 
Removing Topsoil and Organic Matter 


Material or equipment shall not be placed or 
operated in or adjacent to an excavation in a 
manner that may endanger the integrity of the 
excavation or its supports 
(9.12.1.4.(2) 


Future deck 


Future 
garage slab 


300 mm (11-3/4") min. 


Ip 
CUTOUT 


DS 


SS 
VY 
SAD—RB'RIA 


In localities where termite 
infestation is known to be 
a problem, all stumps, 
roots and wood debris 
shall be removed to a 


Angle of Repose ; min. of 300 mm (11-3/4") in 
- see Professional Engineer Ne unexcavated areas under 
(Div. C, 1.2.1.1.(5)) a building 

Excavations shall be free of (9.12.1.1.(2)) 


all organic material, kept free 
of standing water and shall 
be kept from freezing during 
construction 

(9.12.1.2., 9.12.1.3.) 


| & 


EXCAVATION 

BUILDING CODE REFERENCES 

DIVISION B 

9.12.1.1 Removal of Topsoil and Organic 
Matter 

Orne Standing Water 

QZ. Woe Protection from Freezing 

9.12.1.4. Precautions During Excavation 

Onze Excavation to Undisturbed Soil 

O12 2:2) Minimum Depth of Foundations 

RIL: Foundations for Deformation 
Resistant Buildings 

DIVISION C 

Ieper lode Design 


Most foundations involve the excava- 
tion of either soil or rock to some 
required depth. This section deals 
with some of the general requirements 
for excavations and specific require- 
ments for the depth of excavation 
depending on the type of soil condi- 
tions and foundation type. 


2 ee 


More than two risers 


Exterior concrete steps 


SNS 
i RR , 


¢ Depth of foundation must 
conform to Figure 2.3 


¢ Footings to bear on 
undisturbed soil 


Figure 2.2 (9 
Foundations for Exterior Steps (9. 
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GENERAL 


Code requirements for excavation are 
illustrated in Figure 2.1. Topsoil and or- 
ganic matter must be removed in all 
unexcavated areas under buildings. 
Where termites are known to occur, 
stumps, roots and other wood debris 
shall be removed from the soil to a min- 
imum depth of 300 mm (11-3/4") under 
the building. The bottom of every ex- 
cavation must be kept free of all organ- 
ic material and standing water, and be 
protected from freezing throughout the 
entire construction period. All work 
must be carried out to prevent damage 
to adjacent property, structures, utili- 
ties and amenities. Safe construction 
practices to avoid injury to workers or 
damage to the excavation must be 
observed. 


DEPTH OF FOUNDATION 


All excavations for foundations shall 
extend to undisturbed soil. The mini- 
mum depths of foundations required 
by the Code are illustrated in Figures 
2.2 and 2.3 along with a list of exempt- 
ed structures. 


Where foundations contain a heated 
basement or crawl space, no minimum 
depth is specified except for clay soils 
where a minimum depth of 1.2 m 
(3' 11") is needed to provide adequate 
bearing capacity for the foundation. In 
the case of foundations containing no 
heated space, minimum depths are 
specified for frost susceptible and 
poorly drained soils. The intent of the 
requirements governing unheated 
foundations is to ensure that the risk of 
frost heaving or adhesion freezing is 
reasonably minimized. 


Soil Assessment and Identification 


Allowable Bearing Pressure 
EE | 


Maximum Allowable 
Bearing Pressure, kPa 


The relationship 
between a given 
basement system and 
the native soil around it 
is critically important. Soll Type and Condition 


Proper identification of at 


potential soil related soft clay EB | 
problems at the design loose sand or gravel 50 
stage can help deliver = 
a defect-free product. fa Gey fs 
dense or compact silt 100 


A variety of soil types dense or compact sand, | i 


exist in Ontario, from 150 

the rock of the Canadi- a orem eee ae. 
an Shield extending til 200 S 
across the north of the clay shale 300 

province, to the mix of ie ts 

granular deposits of the sound rock 500 sa 
Great Lakes lowlands. (9.4.4.1.) 


Identification and 
understanding of soil types is essential for a successful builder. Dr. Karl Terzaghi’s 
1943 book titled “Theoretical Soil Mechanics’ is the basis for modern soil 
mechanics. 


Successful builders usually follow normative approaches which rely solely on local 
experience and past performance on similar sites. In some cases, specific identifi- 
cation of soil types by area may be needed. Many municipal soil survey maps are 
often available through municipal engineering departments. Some of the necessary 
information can be obtained from these free resources, however, consultation with 
more advanced sources such as engineering reports or detailed geological data 
may help better understand soil conditions. 


In general, there are two types of soils: fine grained and coarse grained. As a rule of 
thumb, coarse grained soils (e.g. gravels, and sands) are good foundation soils, and 
drain freely. Fine grained soils (silts, and clays) are typically weak founding soils, 
because they are easily disturbed, and drain poorly. These soils can also display a 
high potential for settlement problems. Builders may encounter unusual soil 
conditions which may require engineered foundation and/or engineered fill. Care 
and diligence should be taken in such situations, to avoid costly repairs and delays. 


Footing design tables in Part 9 of Ontario’s 2012 Building Code assume a minimum 
bearing capacity of 75 kPa. These tables should not be used for footings on soils 
weaker than this. 
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HEATED 


FOUNDATIONS 


Heated 
basement 


or 


crawl space 


DEPTH OF FOUNDATION (d) 


UNHEATED FOUNDATIONS 


Unheated 
crawl space 


Y, 


< (Piece 972 


| DEPTH OF FOUNDATION (d) | 


Poor Soil Conditions 


When poor soil conditions (high | 
ground water, unstable soils, clay, 
frost-susceptible soils), are | 
encountered during excavation, the 
following measures are suggested: 


1. continue to excavate until good soil 
is encountered; 

2. perform a soil test on the native soil 
to determine foundation design 
requirements; 

3. investigate the feasibility of installing | 
a compacted granular layer to obtain | 
the required bearing capacity; or 


: ; 4. investigate more appropriate 
Good Soil Poor Soil Good Soil Poor Soil foundations (e.g. piers, piles, etc.). 
Drainage Drainage Drainage Drainage | 
No Limit No Limit No Limit No Limit | 
What to look for? 
¢ garbage and debris 
e organic soil | 
No Limit No Limit No Limit Below depth of e water seeping In from | 
poate veseect the sides and bottom | 
m* on Y/S/S/S/)| | Below depth of | Below depth of a ae ee 
No Limit No Limit RRL GE frost pene ration frost pene ration 
1.2m (3'11") but | 1.2 m (3! 11") but 
1.2m (3' 11") AR Zimi(Sadite) not late than Las not fess than Yepth 
of frost penetration | of frost penetration 


Where foundation insulation reduces the flow of heat beneath the footings, 
use the footing depth for unheated foundations. 


EXCEPTIONS 


The depths listed above do not apply to foundations for: 
- Buildings not of masonry or masonry veneer construction 

Buildings built to structurally conform with CAN/CSA-Z240.2.1. 

- Accessory buildings not of masonry veneer construction 

- Accessory buildings, decks and other accessible exterior platforms: 

- not more than 1 storey in building height 

- not more that 55 m? (538 ft?) in building area 

- where the distance from the finished ground to the underside of the floor 
joists is not more than 600 mm (23-5/8") 

Decks and other accessible exterior platforms: 

- that do not support a roof 

- not attached to another structure unless problems associated with 
differential movement can be ruled out 


Figure 2.3 


Depth of Foundation (9.12.2.2.) 
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Structural Considerations 


| Key Points 


- correct assessment of loads 
acting on foundations 

| (e.g. building loads, soil, and 

| water pressures) 


- construction incorporating 


approved materials of the PIII | 
appropriate size and strength KISS 


- assembly of components to 
maintain structural integrity 


- protection of materials for 
durability 


|» integration of structural 
| considerations with other 
building requirements 


Buildings must be designed to 

safely resist the loads that act 

upon them. The weight of the 

building itself (dead load) and 

_ that of its occupants and 
contents (live load) in combination 
with the roof snow load represent 
the static gravity or downward 
loads. Wind and earthquake loads 
constitute the dynamic loads which 
may act on buildings. Soil and 
possibly water pressures exert 
lateral loads against below grade 
foundation walls. 


Loads from superstructure 


MY? ONE 
ARK. 


Y 
7, 

SKS 
NI 


SW Ws LSI NINA CY 
SS Sy SS KK 


CREE : GY, KS 
I—\IWe aoe SIVAN | KS | VR 
O ARR RE RR | KK I RR | SKS 
\ Rls VIVA | Ks | V7 
KRY 
VI ae Ne as 

WS 


Uplift pressure when water table 
is higher than the floor slab 


Effects of surcharge should also 
be considered, i.e. extra load from 
vehicles on driveway adjacent to 
the house. 


Foundations must be constructed 
with sufficient strength to resist 
any lateral loads while transferring 
gravity loads to the rock or soil. 
Materials used for construction 
must be approved and of the 
appropriate size and strength to 
perform as intended. 


S pli GUEU 


CY WY, 
RRG | KK 
AIS 


Extra load from 
vehicles on 
driveway 


DOSY 
RY 


KR 


GUY 
OU 
ry 


Yxys __ Lateral soil 
Sand water 
pressure 


‘ ky» ) Sy 
OW 
. ARE] SR 
5 By 
. LS 


SSS 


‘RK 


SY 


ZG 


Yy 


Z 


S 


Yous 
DNA 


“BK N 
RRR 
HRS 

bS S 
RROe 


TAS 
Y, 


X 
Y 


Le 
YS 
YY 


Distribution of 
load to rock or 
soil 


The structural performance 

of foundations affects the 
performance of the entire building. 
Successful buildings depend on 
sound, secure foundations. 

The sections which follow 

present the Code requirements 
for housing foundations. 


Typical basement 
walk out, exterior 

insulation applica- 
tion. 


Depth and size of 
insulation varies 
according to local 
conditions, frost 


Refer to ‘Frost and penetrations, type 


Adfreezing’ later in of soil, and 
Chapter 2 and interior basement 
Chapter 13 for more temperature 


information on frost 
protected footings. 


Insulation prevents 
frost penetration 


Frozen soil 
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FOOTINGS 


BUILDING CODE REFERENCES 


DIVISION B 


9.4.4.1. Allowable Bearing Pressures 


9.4.4.2. Foundation Capacity in Weaker 
Soil and Rock 

9.4.4.3. High Water Table 

9.4.4.4. Soil Movement 

9.12.4.1. Compacting or Filling With 
Concrete 

9.15.1.1. General 

GAS alk; Permafrost 

9.5.2.1 Concrete 

915.341 Footings Required 

9,15,.3.2 Support of Footings 

OLS Gus, Application of Footing Width and 
Area Requirements 

9.15.3.4 Basic Footings Widths and 
Areas 

co kaye) Adjustments to Footing Widths 
for Exterior Walls 

Q.10;3'6 Adjustments to Footings Widths 
for Interior Walls 

9.15:3,7 Adjustments to Footing Area for 
Columns 

SR eGHey Footing Thickness 

9.15.3.9. Step Footings 


Footings are intended to transfer and 
distribute the loads they support so as 
not to exceed the safe loadbearing ca- 
pacity of the soil or rock on which they 
bear. Footings must be provided, as 
shown in Figure 2.4, under walls, pilas- 
ters, columns, piers, fireplaces and 
chimneys. 


SCOPE 


Figure 2.5 on the following page indi- 


cates the scope for the application of 
the Code to footings and foundations. 
The sections which follow relate to 
foundations consisting of either con- 
crete footings and solid concrete, insu- 
lated concrete forms or concrete block 
walls, or preserved wood foundation 
walls with wood or concrete footings, 
where the safe loadbearing capacity of 
the soil is equal to or greater than 75 
kPa (10.9 psi). For conditions other 
than these, competent design accord- 
ing to Part 4 of the Code or consulta- 
tion with your local Chief Building Offi- 
cial is required. 


be Ontario 


Columns 


Footings may be omitted 
under piers if the safe 

loadbearing capacity of the 
soil or rock is not exceeded 


Figure 2.4 
Where Footings Are Required 


(9.15.3.1.) 
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Application of Code Requirements to Footings and Foundations 


PRESERVED WOOD FRAME 
FOUNDATIONS 


6 eee | 
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less than equal to the width of the footing 


Basement Type Soil Condition Code Reference Applicable Code Sections 

Allowable bearing pressure at least 75 kPa 9.15.1 Section 9.15. 
Allowable bearing pressure less than 75 kPa 9.15.1. | Section 9.4. and Part 4 

SOLID CONCRETE FOOTING 

AND SOLID CONCRETE OR Eee 2 x Be a z 

CONCRETE BLOCK WALLS maa 4 eae 
i , peat, sensitive clay o : 

eieroha ws te 9.15.1., 9.15.2. Section 4.2. 
Gravel, Sand or Silt AND the water table is 
within a distance below the bearing surface 9.4.4.3., 9.15.3.4. Section 9.4., 9.15. and Part 4 


CAN/CSA-S406 Construction of 


INSULATING CONCRETE 
FORM WALLS 


Figur 


L 


less than or equal to the width of the footing 


Note: Allowable bearing pressure is defined as the maximum pressure that may be safely applied to soil or rock 
by the foundation unit considered in design under expected loading and subsurface conditions. 


within a distance below the bearing surface 


2.5 
Application of Code Requirements to Footings and Foundations 


Allowable bearing pressure at least 75 kPa 9.15.1 Preserved Wood Foundations 
: | Bee 
Allowable bearing pressure less than 75 kPa 9.15.1. Part 4 
Filled d, peat, sensitive cla 
les our eee 9.15.1., 9.15.2. Section 4.2. 
Gravel, Sand or Silt AND the water table is 
within a distance below the bearing surface 9.4.4.3., 9.15.3.4. Section 9.4., 9.15. and Part 4 
equal to the width of the foundation 
Allowable bearing pressure at least 75 kPa 9.15.1 Section 9.15. 
Allowable bearing pressure less than 75 kPa 9.15.1. Section 9.4. and Part 4 
anne pane) peat, sensitive clay or 9.15.1., 9.15.2. Saction:4.2. 
Gravel, Sand or Silt AND the water table is ‘ 
9.4.4.3., 9.15.3.4. Sections 9.4., 9.15. and Part 4 


*75 kPa is approximately equal to 10.9 psi 


(9.15.1.1.) 
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Existing 
structure 


The vertical face revealed by 


Footings shall rest on undisturbed soil, a new excavation must not be aS 


rock or compacted granular fill containing deeper than the point where it 
no pyritic material intersects the angle of repose 


€ A suitably qualified and 
(9.15.3.2.) experienced person must 
design foundations that are to 


Material Angle of Repose be constructed below the level 
Undisturbed Dry of the footings of an adjacent 
Clay building and within the angle 
Loam of repose of the soil, as 
Sand (Fine) drawn from the bottom of the 
Sand (Coarse) footings. 
Figure 2.6 Gravel Div C (1.2.1.1.(1)) 


Footing Limitations 


LIMITATIONS AND ASSUMPTIONS If either of the constraints 2.4 kPa (50 psf) f 
He eee bates ae exceeded. maximum live load 
j j j ootings must be aesigne 
Application of the prescribed Code according to Part 4 of the Code 
requirements for footings and founda- or 9.15.3.4.(2)(b) 
tions is based on the limitations and 
assumptions depicted in Figures 2.6 Max. supported span not 
and 2.7. Where the maximum sup- more than 4.9 m (16' 1") 


ported span of the floor joists exceeds 
4.9m(16' 1"), or the maximum live load 
exceeds 2.4 kPa(50 psf), footings must 
be competently designed according to 
9.15.3.4.(2) or according to Part 4.2 of 
the Code (See Figure 2.12). The 
prescribed Code requirements are 
intended to deal with the majority of 
situations encountered in houses. 


Where the foundation of a building is 
constructed below the level of the foot- Vw. 
ings of the adjacent buildings and is 
within the angle of repose of the soil, 


ORO, SEE[CCCLSS SKS 
Y Wow SNA CRRA Yr r9w 
COI ICI SIU NINN NURG UR OOROOR RRR 
JLUYAY SAEQROREKA KK REEL 
<< QO VAS S SIS GIS 
S X RRQ 
“VY 


5: : ; Figure 2.7 

the foundation is required to be de- Socinuin Live load (9.15.3.3.(1)) 
signed by a suitably qualified and ex- 

perienced person. See Figure 2.6. poo an 


Refer to the ‘Backfilling’ section | 
later in this chapter for more | ce 
information on pyritic material. 
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FOOTING SIZES 


Exterior and Interior Walls 


Subject to the scope, limitations and 
assumptions for foundation loads in 
Articles 9.15.1.1., 9.15.1.2., and 
9.15.2.4. footing sizes for exterior and 
interior walls are depicted in Figures 
2.8, 2.9 and 2.10. 


Footing sizes depend on the amount of 
load carried and the bearing capacity 
of the soil beneath them. The larger 
the load, the larger the footings re- 
quired. Likewise, the lower the bearing 
capacity of the soil, the larger the foot- 
ings required. 


The minimum footing sizes prescribed 
by the Code are based on the building 
height and type of wall construction, 
either interior or exterior. To use the 
Figures 2.8 and 2.10 select the appli- 
cable building height and type of wall 
construction to determine the mini- 
mum footing size required. 


The design capacity of the footing 
must not exceed the allowable bearing 
pressure of the soil it rests on. Where 
weaker soils exist within a distance 
equal to two footing widths beneath 
the footing, the design capacity of the 
footing must not exceed the minimum 
bearing capacity of the weaker soil. 
Refer to 9.4.4.2. 


T is greater than or equal to P but is 
not less than 100 mm (4") 


Minimum 
thickness of 
100 mm (4") 


Undisturbed soil or rock or 
compacted granular fill 
without pyritic material 


Figure 2.9 
Requirements Common to all Footings 


Minimum Footing Sizes Under Exterior Walls 


BUILDING 
HEIGHT 


ABOVE 
GROUND 
EXTERIOR 
WALL 


CONSTRUCTION 1-Storey 


a Sie 
“a 
fd a ° . 


350 mm 450 mm 

| | (13-3/4") (17-3/4") 

| Ie 2 ee ae tes 

| Lb 
ZZ | 

| _] 
| 
= 
| 
io) | 
S 
a | 
@ 
Be | 
ia | 
a 
a f | 
EZ) | } 


Wood frame & 315 mm |—645 mm | 

| masonry veneer (12-1/2") (25-5/8") | 

——_— es — — —— 

| | | | 

| | 

| | | 

| 

| | 

| | | 

| 

| | | 

| | 

Masonry | 

construction = _ G1 2 


Insulating 
| concrete forms | 


}— 900 mm 
(35-3/8") 


Note: footings support above ground walls of masonry, flat insulating form foundation walls 
| oF light wood frame construction, and floors and roofs of light wood frame construction. 


ee. eeeee | 
| Figure 2.8 9.15.3.4.) | 
15.3.5.) 


_ Footings Sizes Under Exterior Walls (9. 
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BUILDING 
HEIGHT 


INTERIOR 
FOUNDATION 


WALL 
CONSTRUCTION 


Loadbearing Walls 


2-Storey 3-Storey 


LD) 


Wood frame | 


——o pS oa Stespelpe 


| 300 mm 


(11-3/4") 


Masonry 


QD) 


iat 
| 


Z| 


350 mm 
(13-3/4") 


500 mm 


(19-3/4") 


450 mm 


(17-3/4") | 


600 mm 


(23-5/8") 


Note: footings support above ground walls of masonry, flat insulating form foundation walls 
| or light wood frame construction, and floors and roofs of light wood frame construction. 


Figure 2.10 
Footings Under Interior Walls 


Minimum Footing Sizes Under Interior Walls G@ 


Non-Loadbearing Masonry Walls 


> 


4 | For every additional 2.7 m 
= | (8' 10") increase in building 
: | height, the minimum footing 
--+ | width must increase by 
3 | 100 mm (4") 

‘ 

u 


> 


Buildings up to 5.5 m (18') 
must have a minimum 
footing width of 200 mm 
(7-7/8") | 


— es = =< eS ee Sood 


Better Building 
Note 


Design Footings in Conjunction | 
with Foundation Walls 


The minimum required footing sizes 
in some cases can be calculated or 
can be less than the minimum 
required width of the foundation wall. 


In practice, the foundation wall 
thickness would establish the 
footing width. 


be Ontario 


Having determined the footing size, it 
is necessary to determine the required 
thickness as shown in Figure 2.9. The 
footing thickness, T, must equal the 
footing projection, P, and be not less 
than 100 mm (4"). Note that special 
soil conditions or footing cases may 
require different footing sizes than 
those contained in the figures. 


Ensure that all footings are only con- 
structed on undisturbed soil, rock or 
compacted granular fill and that the 
required concrete type and strength 
are supplied. Figure 2.11 illustrates 
Article 9.4.4.2. which deals with design 
concerns when more than one soil type 
is encountered beneath a_ footing. 
While curing, concrete must be 
protected from rain and freezing 
conditions to ensure it achieves ade- 
quate strength and durability. Avoid 
removing formwork until the concrete 
has completely set. Figure 2.12 shows 
how footing sizes must be adjusted 
where the supported joist spans 
exceed 4.9 m (16' 1"). 
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dy a ve 
| 
Where lower capacity soils are encountered Fireplace and 


within 2 footing widths beneath the footing, . . 
the footing must be sized based on the Chimney Footings | 


lowest soil bearing capacity. 

Chimney and fireplace ~ 

Part 4 of the Code must be used for soils foundations can be designed | 

within a bearing capacity of less than using provisions of the Building 

75 kPa (10.9 psi). Code. Strip footings can be | 
_ designed in a way similar to 

the approach taken for interior 

foundation walls supporting 


4 


a Footing width'x' ° 


Ptcl 3 INNA masonry. The number of 
NNN CIN VN NAIR Assume an angle of 60° to the horizontal. storeys of masonry supported 
VV USAR YON Y) (9.4.4.2.(2)) | must correspond to the storey 
WARANEIWSAS AN _ height of the chimney or | 
_ fireplace. | 
Lower bearing capacity soil or rock | Pad foundations are beyond 


the scope of the Building Code 
and must be designed by an 


Figure 2.11 | indivi j 
Requirements For Footings Above Low Capacity Soils (9.4.4.2.) Noslon ot pail serial me 

Exterior wall 

strip footing 


Minimum i [A] ] 
Footing Width = Blx49 x [Cc] _ Chimney strip footing attached to an | 
Bix 4.9 | exterior wall tobe designed as an exterior | 
footing supporting masonry construction; | 
where chimney footing is not attached to 
exterior wall and is entirely inside of 
B A = sum of joist spans of all storeys | dwelling, design as interior footing. 
= number of storeys Chimney concrete foundation pad 
ares , : | to be designed by competent | 
a 5 C = minimum footing width ; : 
< K x from Code (See Figure 2.8) foundation designer. | 
IS UK. | | 
S, a 4.9 m = maximum floor span | Exterior wall 
BSS generally permitted | strip footing 
| 


If floor spans A1 and A2 are 6.8 m in this 2 storey house, | 
with masonry veneer, what is the minimum footing width? | 


SOLUTION Minimum footing width = (sum of joist spans of all storeys) , {¢ 


(number of storeys x 4.9 m) 


= (6.8 m+ 6.8 m) 
(2x4.9m) ~ 


= 13.6m 
‘tam * o 
=1.39 X 
=1.39 X 480mm 
= 667 mm (26-1/2") 


Figure 2.12 
Footing Sizes for Floor Spans Greater than 4.9 m (16' 1") 


oo 
— —. 
an 
Ww 
op 
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Plate thickness must be sufficient to 
distribute load from post to footing below 


= T = 100 mm (4") min. 


a 


Screw port iene 
Projection (P) must be greater than 
or equal to thickness of footing (T) 


minimum area of footing: 
1 STOREY 0.4 m? (4.3 ft?) 

2 STOREY 0.75 m? (8.1 ft?) 
3 STOREY 1.0 m? (10.9 ft?) 


Figure 2.13 
Minimum Column Footing Sizes for Columns Spaced 3 m (9' 10") o.c. 


Example for 1 storey house 


P = 265 mm (11") 


T = 265 mm (11") 


mM 
y 63 
(25") 


as Footing area 


= 633 x 633 mm (25" x 25") 
= 0,40 m? (4.3 ft?) 


7 


= 


Note: For Columns spaced greater than 3 m (9' 10") o.c. 
see Figure 2.14 


Columns 


The sizes of column footings are based 
on the assumptions and limitations dis- 
cussed previously. The maximum 
spacing between columns is assumed 
to be 3.0 m (9' 10"). Where this is ex- 
ceeded, the size of the column footing 
must be increased in proportion to the 
increase in column spacing. Figure 
2.13 illustrates how the minimum foot- 
ing sizes are determined while Figure 
2.14 illustrates the proportional rela- 
tionship between footing sizes and col- (9.15.37) 
umn spacing. 


Example: 


is increased by 10%, 


will therefore have 
increased by 10% 


Figure 2.14 


Footing areas for columns spaced 
greater than 3 m o.c. must be oe 
Kine bene" 
—— — 
a) Broil oIG 


\ Bee wal 
Ct et 


adjusted in proportion to the 
distance between columns 


If spacing between columns 
the load on the column will be 


10% greater and the area 
of footing in Figure 2.14, 


Adjusting Footing Sizes 


A&B = span of joists from foundation to beam 


C = spacing between columns (max. 3.0 m (9' 10") 
for footing sizes shown in figure 2.14 
(column spacing may be increased to 4.9 m (16' 1") 
maximum, check beam size and see example)) 


A/2 + B/2 = supported joist length 
(A/2 + B/2) X C X 2.4 kPa (50 psf) = maximum allowed load on one column 


os Centre line of 
~“@— columns and beam 


% Footings sized 
'|<4— to support all 
loads 
(9.15.3.3.(1)) 


(9.15.3.7,) 
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Minimum run 
600 mm 
(23-5/8") 


Max rise 
600 mm 
(23-5/8") 


Figure 2.15 
Step Footings 


(9.15.3.9.) 


Step Footings 


Step footings, where required, are in- 
tended to transfer loads to the soil with- 
out causing alateral load at the footing 
level. The vertical rise and horizontal 
run of stepped footings are limited to 
the values illustrated in Figure 2.15. 


— = Sta anes: z ae 


Footings 2-13 


Better Building 
Note 


The control of water wicking from 
the soil into the footing (capillary 
moisture migration) and up through 
the foundation walls is not required 
by the Building Code. The spalling 
of above grade concrete walls and 
parging may be reduced by sealing 
the footing with dampproofing 
material prior to the construction of 
foundation walls. The figure beside 
depicts one means of implementing 
this better building practice. 


soa ple 

eyor Footing 
coving or 

parging damproofing 


Footing key is also a better building 
practice, improving lateral support 


When 'X' is less than 'A’, the values 
for footing sizes in Figures 2.8 & 
2.10 must be doubled 

(9.15.4.3.(3)) 


Designed 
under 
Section 4.2 
! 
—_>, 
i} 
1 
em] 
Ye 696%", 6) FY ty os Ne O G8 2 


Alternatively, a compacted granular layer 
can be used to raise footings (9.14.4.) 


oN eae abe a eee Ragas eraser a attec ate 
A BAKKKQYcx]{_[YXOoixKK<J<KJK]KK KG, 
=F TOEKUYSYG) SS 
7 Be WUDDODOGOGOGGG 
x Footing width .Wic<SDWUKr0y«»»~iDiwis 
a paeee SSS Se water table fe om tera eae SS EINE 
9.4.4.1.) 
(9.4.4.3.) 
Figure 2.16 (9.15.3.2.) 
High Water Footings (9.15.3.4.) 
Special Footing Cases High Water Table 


There are a number of special footing 
cases which may arise during the con- 
struction of foundations. Many of these 
may require competent foundation de- 
sign. Common cases are those such 
as a high water table and the use of 
zero lot line footings. 


Zero Lot Line Footings 


Zero lot line footings can be used in 
those situations where space is con- 
strained. These footings will normally 
require competent design. 


A high water table weakens the load- 
bearing capacity of the soil. Where 
high water tables are present the foot- 
ing width must be doubled as required 
by the Code (See Figure 2.16). Alter- 
natively, a compacted granular layer 
may be used to raise the bottom of the 
footing sufficiently to avoid this require- 
ment. See the information on Founda- 
tion and Surface Drainage included 
later in this chapter for further informa- 
tion. 
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Lot Line Footings 


Where footings are located adjacent to a lot line, it is necessary to increase 
the thickness of the footing to result in the same load distribution as a 
common footing (see illustration). It is important to consider any necessary 
adjustments as this requirement may impact finished building grade and 
proper drainage. 


Conventional Footing Lot Line Footing 


This detail is subject to 
specific site conditions 
and will require Part 4 
design. Consult your 
local municipality 


P— 


or equal to P Greater than 
or equal to P 
but 

not less than 


400 mm (4") 


| 
1 
| 
| 
1 
1 
1 
I 
1 
T is greater than 
i} 
i} 
| 
i} 
| 
1 
1 
| 
i} 


€3) Looking 
(Ws Ahead Vent stack 


Vent stack 


G 


The need to consider service ee 
connections and rough-in arises pounecacn 
prior to, during and after the 

construction of footings. Referring 

to the attached figure, it should be 

recognized that provision for the 

following service connections and 

rough-in may be required: 


- sewers (sanitary and storm) 


- potable water KWOWwys WKN 
- electrical service Ww MW WwW 
$ ; ys -H>—<wIry 


- natural gas 
- telephone and cable TV 


| 
Orr 
MAYA 
Where trenches are used beneath ORRIN 
| $ fi UpliplypUlee 
_ footings, the soil shall be «GOI 
) . ASSES - 


compacted by tamping up to the 
level of the footing base. 


Ax 


WANA ASW j 
OK MAAS Water main Ai 
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FOUNDATION WALLS 
BUILDING CODE REFERENCES 
DIVISION B 
9.4.1.1. General 
9.4.4.6. Walls Supporting Drained Earth 
9,15,2.2. Unit Masonry Construction 
9.15.2,4, Wood Frame Foundations 
9,15,4.1 Permanent Form Material 
9,15.4,2, Foundation Wall Thickness and 
Required Lateral Support 
9154.3 Foundation Walls Considered to 
be Laterally Supported at the 
Top 
9.15,.4,4, Foundation Walls Considered to 
be Laterally Supported at the 
Bottom 
9.15,4.5. Reinforcement for Flat Insulating 
Concrete Form Foundation Walls 
9.15.4.6. Extension above Ground 
Level 
9,15.4.7. Reduction in Thickness 
9.15.4.8.  Corbelling 
9.15.4.9. Crack Control Joints 
9,.15.4.10. Interior Masonry Walls 
9.20.12.2, Corbelling for Cavity Walls 
9,20.17.3. Openings in Non- 
Loadbearing Flat Insulating 
Concrete Form Walls 
9.20.17.4. Openings in Loadbearing Flat 
Insulating 
Concrete Form Walls 
9.20.17.5. Framing Supported on Flat 


Insulating Concrete Form Walls 


Foundation walls are intended to ade- 
quately support all loads transferred, 
including those from the building struc- 
ture they support and any lateral soil 
and water pressures acting against 
them. In cases where a high water ta- 
ble exerts pressure on foundation 
walls, competent design according to 
Part 4 may be required. 


All of the requirements for concrete 
foundation walls are based on con- 
crete which has properly cured and at- 
tained its full strength. Ensure that all 
concrete has adequately cured before 
applying any loads or backfilling. 


SOLID CONCRETE AND MASONRY 
FOUNDATION WALLS 


The design and construction of solid 
concrete and masonry foundation 
walls is presented in this Subsection. 
The use of approved materials and 
methods is essential to satisfy the re- 
quirements of the Code. 


Concrete must conform to Subsection 
9.3.1. of the Code. Table 9.3.1.7. in the 
Code depicts site-batched concrete 
mixes by volume required for various 
compressive strengths. In addition to 
concrete strength, its proper place- 
ment and vibration is equally impor- 
tant. Concrete must be placed and vi- 
brated to avoid the segregation of 
aggregates and honeycombing. 


Admixtures such as plasticizers in- 
crease the slump of concrete and 
make placement easier without de- 
creasing the concrete strength which 
can result from excessive watering. 
Removing forms before the concrete 
has fully set may result in cracking and 
loss of strength. Inadequate curing of 
concrete will also often result in lower 
strength and increased _ shrinkage 
cracking. Cold weather protection of 
concrete is necessary to prevent freez- 
ing of the mix which can significantly 
reduce strength and durability. 


Acceptable masonry walls are the re- 
sult of using appropriate materials and 
proper workmanship. Choose the ap- 
propriate grade of masonry units and 
mortar. 


Looking 
Ahead 


Depending on the type of 


construction selected for exterior 


wood-frame walls and the type 
of exterior finish or veneer, it 
may be necessary to construct 
foundation walls thicker than the 
minimum requirement. 


Also note that the height of the 
foundation wall above finished 
grade must be at least 200 mm 
(7-7/8") when an exterior wood 
finish is used and 150 mm 
(5-7/8") for other finishes. 


Foundation wall 
thickness may have 
to be increasd to 
accommodate 
certain masonry 
veneers and 
insulated 


sheathings Dae 


150 mm (5-7/8") 
minimum for 
other finishes 


OR 


450 mm (17-3/4”) 
in areas where 
termites are known 
to occur (unless 
pressure treated 
lumber is used) 


See Chapter 13 Insulation and 


See Chapter 15 Exterior Finishes 
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Material: Concrete 


Concrete is a mixture of cement, water, aggregate and admixtures. The paste, 

| comprised of Portland cement and water, binds the aggregates (sand and gravel or 
crushed stone) into a rocklike mass as the paste hardens because of the chemical 
reaction between the cement and water. Admixtures can entrain air, reduce the 
amount of water required, speed up or slow down the setting time and strength 


gain, or make the concrete very flowable. 


Aggregates 
Since aggregates make up about 60% 
to 75% of the total volume of concrete, 
their selection is important. Aggregates 
should consist of particles with adequate 
strength and resistance to exposure 
conditions and should not contain 
materials that will cause deterioration of 
| the concrete. A continuous gradation of 
particle sizes is desirable to produce the 
best quality concrete. 


The quality of the concrete depends to a 


great extent upon the quality of the paste. 


In a properly proportioned concrete mix, 
each particle of aggregate is completely 
coated with paste and the spaces 
between aggregate particles are filled 
with paste. 


Admixtures 

The freshly mixed (plastic state) and 
hardened properties of concrete may be 
changed by adding admixtures to the 
concrete, usually in liquid form, during 
batching. Admixtures are commonly 
used to 

(1) adjust setting time or hardening, 

(2) reduce water demand, 

(3) increase workability, 

(4) intentionally entrain air, and 

(5) adjust other concrete properties. 


Water-Cement Ratio 

For any particular set of materials and 
conditions of curing, the quality of 
hardened concrete is determined by 

the amount of water used in relation to 
the amount of cement. This is called the 
water cement ratio. A number of options 
are available for increased flow or better 
consolidation. In no case should water 
be added for workability. The increased 
shrinkage, bleeding and subsidence as 
well as segregation from paste are major 
problems that can result from watering 
concrete, in addition to reduced strength 
and water tightness which inevitably 
occur. 


Following are some advantages 

of reducing water content: 

increased compressive strength; 
less volume change from wetting and 
drying; 

> reduced shrinkage cracking 
tendencies; 

> lower permeability, thus increased 
watertightness and lower absorption: 
increased resistance to weathering; 
and 

better bond between successive 
layers and between concrete and 
reinforcement. 


_ The standard used for concrete materials is: | 
| CAN/CSA-A23.1 “Concrete Materials and Methods of Concrete Construction.” | 


| 


| 
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Definition of Laterally Supported or 
Unsupported Walls 


Foundation walls are either laterally 
supported or unsupported. Exterior 
foundation walls are considered later- 
ally supported under the following 
conditions: (1) if they support solid ma- 
sonry construction; or (2) if the floor 
system is anchored to the foundation 
wall; or (3) if joists are embedded in the 
top of the foundation wall. These con- 
ditions are illustrated in Figure 2.17. 
Exterior foundation walls which are lat- 
erally supported are better able to re- 
sist lateral loads. 


Exterior foundation walls are consid- 
ered laterally unsupported if a suffi- 
cient portion of the wall is missing, as 
in the case of window or door open- 
ings. More specifically, when founda- 
tion walls contain openings greater 
than 1.2 m(3' 11") wide or containing 
openings whose total length exceed 
25% of the total wall length, then the 
portion of the wall beneath such open- 
ings is considered laterally unsup- 
ported. In addition, when the length of 
solid wall between window openings is 
less than the average width of the win- 
dow openings it separates, the win- 
dow openings and separating wall are 
considered as a single opening. In 
some cases unsupported foundation 
walls hold up more backfill (measured 
from finished ground to basement 
floor) than Part 9 permits. In these sit- 
uations, the foundation and the footing 
below the unsupported wall must be 
designed according to Part 4 of the 
Code. These conditions are illustrated 
in Figure 2.18. 


Required Thickness 


The required thickness for solid con- 
crete and masonry foundation walls is 
illustrated in Figure 2.19. The height of 
the backfill on the wall establishes the 
lateral earth pressure that the wall must 
resist. The capacity to support backfill 
pressures also depends on whether 
the foundation wall is made from unre- 
inforced concrete block, reinforced 
concrete block, solid concrete, or rein- 
forced flat insulating concrete form 
foundation walls. Where solid con- 
crete is used, its strength also deter- 
mines acceptable backfill height. 
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Foundation Walls 2-17 
>) Foundation walls are considered to be laterally supported at the top if: 
a) Solid masonry above b) Joists running either (1) parallel or 2) perpendicular to c) Floor joists embedded in to 
foundation wall foundation wall anchored to ee wall of aundation wall e 
Requires 
protection 
See Chapter 3 
A = Foundation must extend a minimum of 
150 mm (5-7/8") above finished ground level 
Figure 2.17 (9.15.4.6.) 
Laterally Supported Walls (9.15.4.3.) 


| 
| | 
ee | 
| Greater than | 
' Ww 
x Y 7 el 1.2 m (3' 11") | 
| | 
1A | 1B | | | | 
a +—+ | | | 
ae Veal | | | 
DS 
R 
| , bes ae KG 
<n : sip et Ai Neg (I 
YY | Sane : Unsupported 1 < [WSK 
aX en Sy: aaa | ee section of wall | aa AK 
YN | - reas na} Ke 
ZR LAN 
AK RGGY. 
QOD KDSASS 
4 LYYWN 
DVS ee RU: KA 
SN ISHII Sox GUO VU GUG 
SS rer WW)’ i KQEXEI&KIKX&K{\Sr rere AA 
RRRRRRRRARRE WN ®X® 
YON” RK RARARAE 
NN, : r YERKES 


| 


When the length of solid wall between openings is less than the average length 
of the windows, the combined length of such openings shall be considered as a 
single opening for the purpose of Sentence (3) above. 

(9.15.4.3.(4)) 


For example: 


X+A+Y 


If Ais less than X+Ydivided by 2, then the area beneath the opening is considered to be equal to: 
If B is less than Y+Z divided by 2, then the area beneath the opening is considered to be equal to: X+tA+Y+B+Z 
If C is more than 25% of D or 1.2 m (3' 11"), then area beneath the opening C is unsupported 


When a foundation wall contains an opening more than 1.2 m (3' 11") in 
length or contains openings in more than 25% of its length, that portion of 
the wall beneath such openings shall be considered laterally unsupported, 
unless the wall around the opening is reinforced to withstand the earth 
pressure. Such reinforcing must be designed to meet Part 4. 
(9.15.4.3.(3)) 


Figure 2.18 
Laterally Unsupported Walls 


f* : \f the finished ground is more than 1.5 m (4' 11") above 
the basement floor (ground cover or craw space areas) 
where the foundation wall is laterally unsupported and 
the footings it rests on must be designed according to 
Part 4 to resist overturning and sliding. 


(9.15.4.3.) 
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Key: a) UNSUPPORTED SOLID CONCRETE 15 MPA OR 20 MPA € 
maximum laterally unsupported 
height 3 m (10’) BS 
(except (f) and (g)) eA wana enn n ener erent rr nner 300 mm (11-3/4") 


so daeacee sea ncces=s 250 mm (9-7/8") 
Sul. a gem ce 200 mm (7-7/8") 
om 
(4' ile) 1.4 m f sonee 150 mm (5-7/8") 
(4'7") 1.2m i 
| (3'11") 0.8m 


Finish grade t 
Sdbeneeecced-Uennmascpenadana'n > le <-- Required minimum 
wall thickness 


Maximum height of finish grade (ss SFiS tti*i‘(‘é«sR lee 
above basement floor when slab 
is cast against the foundation wall (9.15.4.2.) 


300 mm (11-3/4") 
250 mm (9-7/8") 


200 mm (7-7/8") 


250 mm (9-7/8") 


{389 mm (11-3/4") 
200 mm (7-7/8") 


| wen-2- OH RCS |) oe an ie! Sanaa 150 mm (5-7/8") 
2.3m | 2.3m | 
(7' 7") P| 5 m (7' in) | 
11") 1.5 1.8m | 
(4' 11") (5' 11") 
en : 


d) UNSUPPORTED UNREINFORCED CONCRETE BLOCK e) LATERALLY SUPPORTED 
UNREINFORCED CONCRETE BLOCK 


290 mm (12") | 


erry rman. eee 290 mm (12") 
gl eee ce PAQIEN(O). Sei oe LL | ASE OP eo 240 mm (10") 
| Pipe ae 190 mm (8") es ceed 190 mm (8") | 
Paez | 
“UR j eves 140 mm (6") (7' 3") 1.8m i wees 140 mm (6") 
OP att) 0.9m t (getty 1.2m 


f) LATERALLY SUPPORTED + UNSUPPORTED g) LATERALLY UNSUPPORTED INSULATING CONCRETE FORMS 
REINFORCED CONCRETE BLOCK 


oe 
A ee eh Se ery Sef emcee teas " Height of Finished ee pa a (eo. | " 
a 240 mm (10") Ground Depends on fo ger 240mm (2-112") 
ee Maxima Spacing of on fF 
. ertical Reinforcement Soa Ce ml 
Height of Finished (7' 11") 190 mm (8") AND (910%) fi fe 190 mm (7-172") 
Ground Depends on | Wall Height | eg © | 
Maximum Spacing of To See 9.15.4.5.(2) To anny | | 
Vertical Reinforcement Te. f— 140 mm (5-1/2") 
(See Table 9.15.4.2.B) | Maximum height of | ao 4 
Om finish grade must 1.35m {24 
(3135) be measured from (4' 5") [ ior 
t the footing since the eae 
map hot Scone ett he Sede ie oo hat foundation wall is not ees 


supported by slab. 


| Figure 2.19 (9.15.4.2.) | 
_ Determining Foundation Wall Thickness and Maximum Height of Finished Ground (9.15.4.5.) 
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Water Stop Control Joint 


Inside 


Control joints shall be 
provided in foundation 
walls greater than 25 m 
(82') long at intervals of 
not more than 15 m 
(49' i) 


(9.15.4.9.(1)) 


Control joints 


adjacent to 
openings 


Water stop full 
height of wall 


(9.15.4.9.(2)) 


Greater than 


25 m (82) 


Forming Control Joints 


Figure 2.20 
Crack Control Joints 


Earthside form 


15 m (49' 3") 
maximum 


Vertical Control 
Joints should 
have a total 
depth of 1/4 the 
wall thickness, 
and should be 
made in the same 
location inside 
and out (A+C) 
OR on just the 
outside face (A). 


tt Sealed Control Joint 


Preformed round 
backup material 


Moisture 
barrier 


wall 
v 


sealant 


bottom of joint 


Wall Thickness 


ie ’ 
expansion joint material 
isolates. sealant from 


200 mm 
(5-7/8") (7-7/8") 


150 mm 


de 


38 mm 50 mm 
(1-1/2") (2") 


13mm 
( 1/2") 


13mm 
(1/2") 


19mm 25 mm 
(3/4") (1 ") 


+ 


(9.15.4.9.) 
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90 mm 
(3-1/2") min. 


! 


Exterior finish 


150 mm (5-7/8") min. 
(9.15.4.6.) 


OR 

200 mm (7-7/8") min. 
if wood or other finish 
that will be damaged 
Py contact with water 
(9.27.2.4.) 


Figure 2.21 


INSTALLATION OF FLOOR JOIST 


Sill anchored to 
concrete with bolts 


Reduction in Thickness of Foundation Walls 


Weep holes 
spaced not 
more than 
800 mm 

(2' 7") apart at 
the bottom of 
the cavity 
(9.20.13.8.) 


Pressure treated sill 
or polyethylene 
Syne el under 
si 


INSTALLATION OF MASONRY EXTERIOR 


Brick ties and 
corbelling 
90 mm Chapter 15 
(3-1/2") min. G 
No limit 


Metal ties at 200 mm 
7-7/8") 0.c. vertically; 

00 mm (2' 11") o.c. 
horizontally; that conform to 
9.20.9.4. 


The space between wall 
and facing shall be filled 
with mortar 


(9.15.4.7,) 


Crack Control Joints 


Concrete is susceptible to shrinkage. 
Cracks in foundation walls that may re- 
sult could create the potential for water 
leakage. 


Crack control joints introduce points of 
weakness in the wall where shrinkage 
cracking may be predicted to occur. 
By suitably sealing these control joints 
with a water impermeable material 
when the joints are made, cracks 
which would otherwise randomly oc- 
Cur are induced to form at a location 
which is already sealed against water 
leakage. Figure 2.20 on the previous 
page illustrates the requirements for, 
and some means of, providing crack 
control joints in foundations. 
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Special Cases 


There are a number of special founda- 
tion wall cases which may arise during 
the construction of foundations. 


Part 9 of the Code describes 
approaches to the design of founda- 
tions for limited prescribed cases. 
Special cases not explicitly provided 
for within Part 9 of the Code are gov- 
erned by Part 4. Part 4 design proce- 
dures must be executed by an 
individual competent and knowledge- 
able in the design of foundations. 


Reduction in Foundation Wall 
Thickness 


Foundation wall thickness may be re- 
duced in order to permit the installation 
of floor joists or the installation of an ex- 
terior masonry veneer. In both cases, 
the reduced wall thickness must not be 
less than 90 mm (3-1/2"). Where the 
wall thickness is reduced to accommo- 
date the installation of exterior mason- 
ry, the facing material must be properly 
tied to the reduced section of the foun- 
dation wall, and the space between 
the facing and the wall filled with mor- 
tar to increase strength. Figure 2.21 il- 
lustrates the requirements governing 
reductions in wall thickness. Where the 
foundation wall thickness is reduced to 
accommodate floor joists, the height of 
the reduced wall is limited to 350 mm 
(18-3/4"), There is no height limit for 
wall thicknesses reduced to accom- 
modate masonry veneer. 
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PRESERVED Woop FOUNDATION 
WALLS 


The design of preserved wood foun- 
dations is governed by the standard 
CAN/CSA-S406, Construction of Pre- 
served Wood Foundations or Part 4 of 
the Code. Figure 2.22 illustrates a typi- 
cal preserved wood foundation instal- 
lation. Note that in addition to provid- 
ing adequate structural strength, it is 
important that preserved wood foun- 
dations are well protected from mois- 
ture, both exterior and interior. 


as described in 
CAN/CSA-S406 | 
“Construction of 
Preserved Wood 
Foundations.” 


Refer to the full 
Standard. 


{> —h — 5 —, —> 


Treated 
cover plate 


—UYULYRESSS 
LEU 


Polyethylene NTA 
moisture 

barrier with s 

joints lapped 

min. 600 mm VS rs\ 

" XQ 

(23-58) YS > 

and sealed “V/A 


Free draining 
soil backfill yy 


Granular layer 

must extend beyond 

the footing plate at 

least 300 mm (11-3/4") 125 mm (5") 
minimum granular 
drainage material 


Figure 2.22 
Preserved Wood Foundation 


dl | : 
Figure illustrated eat 1 Air barrier 


Framing strap 
used on every 


Vapour barrier 
continuous around 
entire foundation 


| 
Lapped and sealed 


Slope bottom of 
excavation to 
drain sump 


(9.15.2.4.) 
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Vertical Reinforcement Spacing for Flat Insulating Concrete Form Foundation Walls 


Maximum Height of 
Finished Ground 
Above Finished 
Basement Floor, 


Maximum 
Thickness of 
Foundation Wall 

| mm (in) 


Maximum Unsupported Basement Wall Height 


2.44 m (8' 0") 2.75 m (9' 0") 


3.00 m (9' 10") 


10M at 400 mm (15- 3/4") 0.0. 


m (ft-in) Minimum Vertical Reinforcement 
140 (5-1/2") 1.35 (4'5") 10M at 400 mm (15-3/4") 0.¢. 10M at 400 mm (15-3/4") o.°. 
140 (6-1/2") 1.60(5'3") | 10M at 400mm (15-3/4") 0c, | 10M at380mm(15")o.c. | 
140 5-1/2") | 2.0067") __ 10M at 380 mm (15") 0.0. 10M at 380 mm (15") 0.0. 
140 (6-1/2" it 2.20 (7' 3") Baw 10M at 250 mm (10") 0.¢. 10M at 250 mm (10") o.c. 
140(5-1/2") | 2.35 (7'9") ali nla ie 10M at 250 mm (10") 0.c. — 10M at 
140 (6-1/2") 2.60 (8'6") nia 10M at 250 mm (10") o.°. 
140 (6-1/2") A “13000010704 ho Mere J eee Ie ee Sa e: 
190 (7-1/2") 2.20 (7 a) None Required 10M at 400 mm (15- -3/4") 0. 0.¢. 


40M at 380 mm (15") 0.¢. 


_ 10M at 380 mm (15") 0.c. 
10M at 250 mm (10") 0.¢. 


10M at 250 mm (1 0") 0.6. 
10M at 250 mm (10") 0.¢. 


15M at 250mm (10") 0.c. 
40M at 400 mm (15- 3/4") | 0.C._ 


10M at 300 mm (11-3/4") 0.0. 


‘nia 10M at 300 mm (11-3/4" 0.c. | 

190 (7-1/2") 2.60(8'6") vl Waa 10M at 300 mm (11- 3/4") 0.6. | 16M at 400 mm (15-3/4") 0.c. | 

190 (7- 1/2") 3.00 (9'1 0") n/a nla 15M at 400 mm (15-3/4") 0.c.. 4 
240 (9-1/2") — _ 52.20 (7'3"), ae None Required i None Required : None Required of 
2400-12") | 2.60 (8'6") na 15M at 400 mm (15-3/4")0.c, | 15M at 400 mm (15-3/4") 0.0 | 
240 9-1/2") | 3.009" 10") te ee ‘nia ~ | 45M at 400 mm (15-3/4") 0.c. | 


| Figure 2.23 


| Vertical Reinforcement Spacing Requirements 


INSULATING CONCRETE Form (ICF) 
FOUNDATION WALLS 


Insulating concrete form (ICF) founda- 


tion walls offer the combination of 
structural, insulation, and moisture 
control functions in a single system. 


ICFs are permanent forms made of 
foam plastic that enclose the founda- 
tion’s concrete and insulate the base- 
ment of the dwelling unit at the same 
time. They are assembled into the 
shape of the building’s foundation and 
are filled with reinforced concrete to 
create structural foundation walls. The 
Building Code requires the foam plas- 
tic used in ICFs be manufactured of 
Type 2, 3, or 4 polystyrene conforming 
to the performance requirements of 
CAN/ULC-S701, “Thermal Insulation, 
Polystyrene, Boards and Pipe Cover- 
ing”. Part 9 of the Code includes re- 
quirements for flat insulating concrete 
form foundation walls. Other types of 
ICF walls may be installed where per- 
mitted by Minister's Ruling or the 
BMEC (Building Materials Evaluation 
Commission) approval. 


be Ontario 


(015452) 


Vertical reinforcing steel 
10M or 15M bar 


Horizontal reinforcing steel 
10M bar (wire tied to vertical 
bar) 


Plastic sleeve fitted over 
footing dowel that provides 
lateral support 


Reinforcing footing dowel 
15M bar spaced not more 
than 1.2 m (3' 11") apart 


Shear Key 


a> 


9 J Q 


Steel Reinforcement 


Figure 2.24 


Lateral Support at the Bottom of ICF Foundation Walls 


Shear Key 


(9.15.4.4.) 


Like other foundation walls, |CF foun- 
dation walls must not be greater than 
2.5 m (8' 2") in unsupported height un- 
less they are designed under Part 4 of 
the Code. Their thickness is deter- 
mined in the same way as other con- 
crete foundation walls as shown in Fig- 
ure 2.23. The thickness of the concrete 


foundation walls must never be less 
than the greater of 140 mm (5-1/2") or, 
where the foundation supports con- 
crete walls above, the thickness of the 
above grade concrete walls. 
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Foundation Walls 2-23 


Lateral Support 


ICF walls need to be laterally sup- 
ported at the top and at the bottom. 
Lateral support for the foundation wall 
at the bottom is needed where the 
foundation supports backfill more than 
1.2m (3' 11") in height. Typically lateral 
support at the bottom of the wall can 
be provided by a shear key at the foot- 
ing or by 15M bars dowelled into the 
footing and spaced not more than 
1.2 m (3' 11") apart (See Figure 2.24), 
Alternatively, the footing can be de- 
signed according to Part 4 to resist 
sliding and overturning. 


Reinforcement 


Horizontal reinforcement consisting of 
at least 10M bars must be installed and 
spaced not more than 600 mm (23- 
5/8") apart and not more than 300mm 
(11-3/4") from the top of the wall. Verti- 
cal reinforcement must be installed 
within the inside half of the concrete 
wall section and must have a concrete 
cover of at least 30 mm (1-1/4"). Where 


vertical reinforcement is interrupted by 
wall openings it must be installed not 
more than 600 mm (23-5/8") from each 
side of the opening. Reinforcing 
around openings in ICF walls is treated 
in the same manner as above grade 
ICF walls and is shown in Chapter 7 
Wall Systems. 


Cold joints in ICF foundation walls oc- 
cur at the pour line and must be rein- 
forced with at least one 15M reinforcing 
bar spaced not more than 600 mm (23- 
5/8") o.c. apart and embedded at least 
300 mm (11-3/4") on both sides of the 
joint. Figure 2.25 summarizes the rein- 
forcement requirements for ICF foun- 
dation walls. While the Building Code 
includes requirements for ICF walls, 
there are other proprietary ICF walls 
that can be used for greater heights 
than those meeting Building Code re- 
quirements. 


| 


See Chapter 7 for above grade 
ICF walls. 


When interrupted 
by opening vertical 
bars must be located 
not more than 
600 mm (23-5/8") 
from each side 
(9.15.4.5.(2)(c)) 


Vertical bars 
spaced apart 
according to 
Figure 2.23 
(9.15.4.5.(2)(a)) 


Figure 2.25 


Window Opening 


_ 200 mm (8") on either side of opening 


Horizontal 
reinforcing 

steel 10M bar 
(wire tied to 
vertical bar) 


reinforcing 
steel 10M bar 


form 


Vertical ———> 
reinforcing 
steel 10M bar 


Reinforcement for Flat Insulating Concrete Form Foundation Walls 


Insulated 
concrete ————_—__ > 


Horizontal bars must 4 
be not more than 
300 mm (11-3/4") 
from the top 


Horizontal bars must 
be not more than 
600 mm (23-5/8") 
apart from one 
another 


Reinforcing footing 
dowel 15M bar. 


Exterior 


v 


i 2 
> | 
mi 

ont 
at 

- 
o | 
a 7 

- 


Interior 


> 
eas Lee a ae ode a eon nar ne 


Bars located at 
least 30 mm 
(1-1/4") from the 
inside face of the 
concrete 


Plastic sleeve 


(9.15.4.4.) 
(9.15.4.5.) 
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ADDITIONAL 
FOUNDATION 
STRUCTURAL 
ELEMENTS 
BUILDING CODE REFERENCES 
DIVISION B 
O44. General 
DA Sioulls Support of Floor Joists 
Gr DsOres Support of Beams 
QMO Pilasters 
SiGiZelk Required Installation of Granular 
Fill 
6.2.2 Support of Floors 
live Columns 
ideal all Application 
Hoienik Location 


Lateral Support 
Steel Columns 


OOODCOOODOOO 
aca 3 
Ww 


Size and Thickness 
Teore) End Bearing Plates 
Tpexey Paint 
Vad. Design of Adjustable Steel 

Columns 

9.17.4 Wood Columns 

9.17.4.1 Column Sizes 

9.17.42 Materials 

9.17.4.3 Columns in Contact with 
Concrete 

9.17.4.4 Wood Column Termite Protection 

9.17.5 Unit Masonry Columns 

Oia Materials 

Ore Sizes 

9.17.6 Solid Concrete Columns 

9.17.6.1 Materials 

9,.17,.6,2 Sizes 

9,20. Masonry and Insulating 
Concrete Walls not in Contact 
With the Ground 

9.20.6 Thickness and Height 

9,20.6.3 Thickness of Interior Walls 

9,20.8,.4 Support of Beams and Columns 

9,23.6.2 Anchorage of Columns and 


Posts 


A number of additional structural ele- 
ments are commonly required during 
the construction of foundations prior to 
the installation of a floor system. It is 
often difficult to add these elements if 
they have not been considered during 
the foundation design stage. Three 
common types of additional structural 
elements are presented in the Subsec- 
tions which follow. 


be Ontario 


COLUMNS 


Columns are used to support horizon- 


tal structural elements such as beams 
by transferring the loads they carry to 
the column footings. The failure of col- 
umns may be catastrophic and for this 
reason it is important that they are cor- 
rectly sized, and bear onto the centre 
of the column footing as required by 
Code Section 9.15. Columns with a 
height of more than 600 mm (23-5/8") 
measured from finished ground to un- 
derside of supported member must be 
supported at the top. The member 
supported by the column must be me- 
chanically fastened to the column or 
directly supported to resist lateral 
movement. 


The requirements for columns which 
follow are limited to columns support- 
ing applications described in Code Ar- 
ticle 9.17.1.1. Columns for any appli- 
cations other than those described in 
Article 9.17.1.1. must be designed in 
accordance with Part 4 of the Building 
Code. 


Steel 


The requirements for steel pipe col- 
umns are depicted in Figure 2.26. For 
other types of steel columns, it is nec- 
essary to demonstrate that these have 
an equivalent loadbearing capacity. In 
addition to providing the minimum out- 
side diameter and wall thickness for 
steel pipe columns, itis particularly im- 
portant to ensure full bearing of the top 
plate when it supports wooden beams. 
Steel columns must be centered on 
their footings. Adjustable steel col- 
umns may be used when loads do not 
exceed 36 KN (8093 Ib). The design of 
the adjustable steel column must con- 
form to the requirements in the stan- 
dard CAN/CGSB-7.2 “Adjustable Steel 
Columns”, Other steel columns must 
be designed to Part 4, Article 9.4.1.1., 
and 9.17.3.4. of the Code. 


Exterior steel 
columns must be 

treated with at least 
1 coat of rust- 
inhibitive paint 


Steel top plate 
required under 
wooden beam 
with minimum 
size 100 x 100 x 
6.35 mm (4x 4x 
1/4") but plate 
must extend 
across full width 
1 Of wooden beam 
(not required for 


steel beam) 


EY 
min. 
4.76 mm 
(3/16") 


min. 73 mm 
100 x 100 x 6.35 mm} 4 (2-7/8") 
(4x 4x 1/4") 
min. size of steel 
base plate 


Figure 2.26 
Steel Columns 


(9.17.3.) 


e 
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Wood 


Wood column requirements are illus- 
trated in Figure 2.27. It is necessary to 
ensure that the width or diameter of a 
wood column is at least equal to the 
width of the structural member it sup- 
ports (Figure 2.28). Glue laminated 
columns may be used but must con- 
form to Section 4.3. of the Building 
Code. 


All wood columns must be separated 
from the concrete in contact with the 
ground by 0.05 mm (2 mil) polyethyl- 
ene or Type 2 roll roofing. Additional 
measures are required where termites 
are known to exist as shown in 
Figure 2.27, 


Unit Masonry and Concrete 


All unit masonry columns must be con- 
structed using loadbearing units con- 
forming to CSA A165.1, “Concrete 
Block Masonry Units.” In the case of 
solid concrete columns, the minimum 
compressive strength required is 15 
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Minimum requirements 


width member, bolted 
together with 9.52 mm 
(3/8") bolts @ 450 mm 
(17-3/4") 0.c. or nailed 
with 76 mm (3") nails 

@ 300 mm (11-3/4") o.c. 


Where termites are known to exist, 
exterior wood columns must be pressure 
treated with a chemical toxic to termites 
and supported on a non-cellulosic base 
that extends to 150 mm (6") above grade 
and is located at least 50 mm (2") from 
the exterior wall of an adjacent building 


Min. 184 mm 
(7-1/4") 
diameter solid 
round wood 
columm 
(9.17.4.1.) 


Min. 140 x 140 mm 
(5-1/2 x 5-1/2") 
solid wood column 


7 | 


for built-up wood columns: 
full length 38 mm (1-1/2") 


Unit masonry columns shall be built of 
loadbearing masonry units 
(9.17.5.1.) 


Unit masonry columns shall be at least 
290 x 290 mm (12 x 18} or 
in size 


240 x 380 mm (10 x 16 
(9.17.5.2.) 


MPa (2200 psi). Requirements for unit (9.17.4.1.) 
® masonry and solid concrete columns Figure 2.29 
are depicted in Figures 2.29 and 2.30. 4 Non- Unit Masonry Columns (9.17.5.) 
cellulosic 
base 
.05 mm (concrete) 
polyethylene 
Figure 2.27 


Wood Columns (9.17.4.) 


Concrete shall 
_ +” 1 conform to 
_, | Article 9.17.6.1. 
-| and Section 9.3. 
of the Code. 


Concrete 
_, | columns shall |. . 
. | be not less than 

.| 200 x 200 mm 
Nei x 7-7/8) 
or rectangular 
_ | columns and 
* .| 230 mm (9") 

-| diameter for 

‘| circular columns 


Thickness of built-up (9.17.6.2.) 


column should be same 
as beam to ensure load 
is transferred adequately 
(9.17.4.1.(1)) 


VO 
VILLA 
CUM A a 


" 


Figure 2.30 
Concrete Columns 


(9.17.6.) 


Figure 2.28 
Width of Column to Structural Member 


“ae 4 
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Max. spacing between 

lateral supports is 20 

times wall thickness for 

all loadbearing and 

exterior non-loadbearing 

walls and 36 times the SS 
thickness for interior non- 

loadbearing walls. > 


Cavity Wall thickness 
shall be determined 
by the thickness of 
the thickest wythe 

or 2/3 of the sum of 
all wythes, whichever 
is greater. 


Width = 
w or 2/3 W 


Figure 2.31 
Unit Masonry Loadbearing Walls 


f 


Interior loadbearing wall 


(9.20.6.3. 
(9.20.10.1. 


) 
) 


Pilaster bonded or 
tied into the wall 
(9.20.8.4.(3)) 


TRO i), 
RK, 
‘ 


Figure 2.32 
Pilaster Support 


a 
\ 
X\\ 


. 
\ 


Z 


ANANANY 
BAQe 


K 
\x 


140 mm (5-1/2") unit 
masonry wall 


yy 
Yy 


Top 200 mm (7-7/8") 
solid block 


Pilasters are required 
under beams framing 
into unit masonry 


walls less than 140 mm 


(5-1/2") thick 


min. 90 x 290 mm 
(4 x 12) block 


(9.15.5.3.) 


x 
pe Ontario 


INTERIOR BEARING WALLS 


The minimum width for an interior ma- 
sonry loadbearing wall should not be 
less than 1/20th of the height of the 
wall, however, the wall must be laterally 
supported at right angles by floor or 
roof construction, or by intersecting 
masonry walls or buttresses. The max- 
imum spacing of such supports can be 
no greater than 20 times the loadbear- 
ing wall thickness. Figure 2.31 illus- 
trates the essential requirements 
for masonry loadbearing walls. 
Chapter 7, Wall Systems provides in- 
formation regarding wood-frame load- 
bearing walls and masonry non-load- 
bearing walls. 
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SUPPORT REQUIREMENTS 


It is important to consider support re- 
quirements prior to and during the con- 
struction of foundations. Proper sup- 
port of members such as beams, joists 
and slabs ensures that loads are safely 
transferred. Figure 2.33 illustrates min- 
imum requirements for supports in 
foundations. 


Pilasters 


Pilasters are required when masonry 
walls that are 140 mm (5-1/2") thick or 
less support beams. The pilasters 
must measure at least 90 x 290 mm 
(4 x 12) and must be bonded or tied to 
the masonry wall. The top 200 mm 
(7-7/8") of the pilaster must either con- 
sist of a solid unit or be filled with con- 
crete in order to evenly distribute the 
load from the supported beam to the 
pilaster. These requirements are illus- 
trated in Figure 2.32. 


Beams 


For the proper support of beams, the 
minimum length of end bearing must 
be notless than 90 mm (3-5/8"). A min- 
imum bearing depth of 190 mm (7-1/2") 
of solid masonry or concrete must be 
provided beneath the beam. It is also 
necessary to ensure that beams are 
adequately protected from the effects 
of weather to maintain their long term 
structural integrity. 


Joists 


The minimum length of end bearing for 
floor, roof or ceiling joists is 38 mm 
(1-1/2"). This requirement is intended 
to prevent the crushing of the wood 
joists or the sill plate which supports 
them at their bearing points. In any 
case, all hollow masonry units sup- 
porting floor, roof or ceiling joists must 
be capped by a minimum of 50 mm 
(2") of solid unit masonry or concrete. 


Note: 

Capping is not required 

where roof joists are supported 
on a wood plate not less than 
38 mm x 89 mm (2 x 4") and 
where the siding overlaps 

the foundation wall not less 
than 12 mm (1/2") 


For floor joist lapel 
top course should be 
filled with mortar or 
concrete, or capped 
with 50 mm (2") solid 
unit masonry or 
concrete 


Hollow unit masonry 
foundation wall (75% 
solid or greater) 


(9.15.5.1.(2)) 
(9.20.8.1.) 


So 
Ze 


Minimum 100 mm (4") coarse clean granular fill 
(9.16.2.1.(1)) 


geil Material that is suceptible to changes in volume 

mm (3") shall not be used as fill in concentrations that 
would threaten the structural performance of 
the building envelope 
(9.16.2.2.) 

Figure 2.33 


Support Requirements (9.16.2.) 


Floors-on-ground 


Floors-on-ground must be supported 
by a firm base in order to reduce the 
likelinood of settlement cracks. A min- 
imum of 100 mm (4") of coarse, clean 
granular material is required under all 
slabs-on-ground except for garages or 
carports. Granular material need not 
be compacted, however any other fill 
beneath this granular material must be 
well compacted. Fill beneath garage 
slabs must also be compacted. Please 
see the section entitled Floors-On- 
Ground later in this Chapter for further 
requirements. 


De Ontario 


2-28 Foundations 


2014 CODE AND CONSTRUCTION GUIDE 


CRAWL SPACES 

BUILDING CODE REFERENCES 

DIVISION B 

9.18.1.1, | Application 

9,18.1.2. Foundations 

OlBetet Heated and Unheated Crawl 
Spaces 

9.18.2.1, Access Openings 

9.18.3.1, Ventilation of Unheated Crawl 
Spaces 

9,18.3.2, Ventilation of Heated Crawl 
Spaces 

9,18.4.1. Access Way to Services 

9,18.5.1. Drainage 

9,18.6,1. Ground Cover in Unheated 


Crawl Spaces 

9,18.6.2 Ground Cover in Heated Crawl 
Spaces 

Puts Tar iil Crawl Spaces as Warm Air 
Plenums 


A crawl space is an enclosed space 
with a clearance of less than 1.8 m 
(5' 11") measured between the under- 
side of a floor assembly and the ground 
cover directly below. 


Crawl spaces may be either heated or 
unheated. All crawl spaces must be 
provided with an access opening and 
an access way to any services they 
may contain. Ground cover must also 
be provided according to Building 
Code Articles 9.18.6.1. and 9.18.6.2. 
to prevent moisture from getting into 
the crawl space from the soil. 


Heated crawl spaces must be insu- 
lated and vented to the adjacent base- 
ment space, as illustrated in 
Figure 2.34. Where a crawl space is 
heated, a ground cover consisting of 
not less than 0.15 mm (6 mil) polyeth- 
ylene sheet must be installed as part of 
the air barrier system, conforming to 
CAN/CGSB-51.34-M, “Vapour Barrier, 
Polyethylene Sheet, for Use in Building 
Construction” with its joints sealed, 
lapped at least 300 mm (11-3/4"), and 
weighted down, or covered with a con- 
crete skim coat not less than 50 mm 
(2") thick. The perimeter of the required 
ground cover shall be sealed to the 
foundation wall. 


be Ontario 


Crawl spaces are heated when used as a hot air plenum, containing unsealed or 
uninsulated heating ducts or pipes, or not separated from heated space in accordance 
with Section 9.25. of the Code. Heating of crawl spaces must conform to Section 9.33. 
and shall be ventilated in accordance with Section 9.32. (9.18.3.2.) 


Acrawl space refers to an a 
enclosed space on the 
underside of the floor assembly 
with a height less than 1.8 m 
(5' 11") in height. 

(9.18.1.1.) 


Seal 


Heated crawl spaces shall be 
ventilated in accordance with with 
Section 9.32. 

(9.18.3.2.) 


Min. 300 mm 
(11-3/4") lap 


2 


An access opening of at least 500 mm 
(19-3/4") by 700 mm (28") shall be 
provided to each crawl space. The access 
hatch must have a door or hatch if it leads 
to an unheated space 

(9.18.2.1.) 


For crawl spaces containing equipment 
that requires service (plumbing cleanouts, 
traps, etc.) an access way of at least 

600 mm (23-5/8") in width and height must 
be provided from the access door to the to 
equipment. This access way must extend 
for a distance of at least 900 mm (2' 11") 
on the side or sides of the equipment to 
be serviced 

(9.18.4.1.) 


Aground cover conforming to CAN/CGSB-51.34-M "Vapour Barrier, Polyethylene Sheet, 
for Use in Building Construction” must be provided as part of the air barrier system. The 
sheet must be lapped 300 mm (11-3/4") min. at joints, and sealed and weighted down or 
covered with a concrete skim coat not less than 50 mm (2") thick. The perimeter of the 
ground cover must be sealed to the foundation wall. If the ground cover is a combustible 
material, it must be covered with a non-combustible material. (9.18.6.2., 9.18.7.1.(3)) 


NOTE: where soil gas protection is required see SB-9 for wall and slab sealing. Foam 
plastic that might be located inside must be protected 


Figure 2.34 
Heated Crawl Spaces 


(9.18.) 


¢ 
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In the case of unheated crawl spaces, 

these must be well ventilated by natu- 

ral or mechanical means in order to 

prevent moisture accumulation in the 

space and potential damage to the 

floor assembly. Figure 2.35 illustrates 

the essential requirements _ for 

unheated crawl spaces. Additional 

requirements may be found in Section 

9.18. of the Code. Where acrawl space 

is unheated, a ground cover must be 

provided of at least: 

* 50mm (2") of asphalt paving 
material, 

¢ 100 mm (4") of 15 MPa (2200 psi) 
Portland cement concrete, or 

¢ Type S roll roofing, or 

¢ 0.10mm (4 mil) polyethylene each 
weighted down and with joints 
lapped at least 100 mm (4"), 


Chapter 6, Fire Protection | 
for crawl spaces used as warm | 
air plenum and protection of | 
foamed plastics 


Chapter 13, Insulation | 


Crawl space vents shall 
prevent the entry of 
snow, rain, and insects, 
and shall have a tight 
fitting cover to prevent 
air leakage in winter if 


Floors above unheated 
crawl spaces require at 
least RSI 4.4 (R 25) 
insulation 

(A223i2510) 


Se 


a. 


Ava heated 
RA‘) -, 


Structural wood elements 
must be pressure treated to 
resist decay if less than 


In areas where termites are 
known to occur, clearance 
between structural wood and 
the ground must be at least 

450 mm (17-3/4") unless treated 


18:3): 
against termites. (9.3.2.9.) C ) 


Aground cover consisting of at least 
50 mm (2") of asphalt or 100 mm (4") 
15 MPa concrete, or Type S roll roofing 
or 0.10 mm (4 mil) polyethylene shall 
be provided in every crawl space 
(9.18.6.1.(2)) 


Joints in cover sheets must be lapped 
100 mm (4") and weighted down 


Figure 2.35 
Unheated Crawl Spaces 


the crawl space is 


(9.18.3.1.(3)) 


i Where an unheated crawl space 
150 mm (5-7/8") above the ground. . is ventilated by natural fee 
ad an unobstructed vent area of at 
least 0.1 m? (1.1 ft?) for 
every 50 m? (538.3 ft?) of 
floor area must be provided 


Ul 


An access opening of 
at least 500 mm (20") 
by 700 mm (28") shall 
be provided to each 
craw space 
(9.18.2.1.) 


For crawl spaces containing equipment 
that requires service (plumbing cleanouts, 
traps, etc.) an access way of at least 

600 mm (23-5/8") in width and height must 
be provided from the access door to the 
equipment. This access way must extend 
for a distance of at least 900 mm (2' 11") 
on the side or sides of the equipment to 
be serviced 

(9.18.4.1.) 


(9.18.) 
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Look Ahead to 
Insulation, Chapter 13 


Better Building Practice 
Granular material to extend to 


The finished surface of 
concrete slabs shall be 
troweled smooth and even 


(9.16.4.1 


A bond breaking material shall be ° 4 Se 
placed between the slab and the 
foundation 4 
(9.16.4.4.) Bator 
4 Re, 
Dampproofing of 25 MPa concrete ° ‘ : ¥ = 
or waterproofing as required ' 
© a! 4 
* RAB Bao 
< o Or a) CLIPS 
< |S OO 28 2 ® O° 
8 & RBS. o0¢ 33 
4 Oo ° AIO 
LL. Rae UK KR 
° ae IRQAS 
: CaN 
To footing Gs) BY 
ts eee, 
OS 


20 mm (3/4") minimum 
thickness concrete 
topping if applied 
(9.16.4.2.) 


75 mm (3") minimum 
(9.16.4.3.) 


100 mm (4") minimum coarse clean 
granular material not more than 10% 
by weight passing 4 mm (1/8") sieve 
(9.16.2.1.) 


Material that is susceptible to changes in volume 
shall not be used as fill beneath floors-on grade 
in concentrations that would compromise the 
structural performance of the building envelope 


Figure 2.36 the footing 
Floors-On-Ground (9.16.2.) 
FLOORS-ON-GROUND Not less than 100 mm (4") of coarse, | smooth and even. When floor drains 
clean, granular material containing not _are installed, the floor surface must be 
BUILDING CODE REFERENCES more than 10% of material that will sloped to the drains to prevent the ac- 
pass a 4 mm (1/8") sieve is required cumulation of water. Figure 2.36 sum- 
Shenae eared tarde under floors-on-ground, except for marizes the important requirements for 
916414 inpelitatian those in carports, garages, and acces- floors-on-ground. 
64648. | Structural ticar Slane sory buildings. This material facilitates Pe . 
9.16.1.3. Required Floors-on-Ground depressurization beneath the slab to When slabs are at grade, minimum in- 
9,16.1.4. | Dampproofing and Water remove soil gases should they occur —_ sulation requirements and the proper 
proofing and cause any problems. Material that sealing of joints is required. Refer to 
9.16.2.1 Required Installation of Granular is susceptible to changes in volume Chapter 13 for insulation, air barrier 
Fill due to variation in moisture content, and vapour barrier requirements. 
9.16.2.2, Support of Floors freezing temperatures or chemical-mi- 
916.42 Topple Course crobiological oxidation must not be — Floors-on-ground can also be con- 
Sie ta meTrieee used as fil beneath floors-on-ground structed of wood. These types of floors 
616.440 Bond Broal in quantities that will damage a build- must conform to CAN/CSA-S406, 
Srieoae iicod cameras ing or threaten stability or perfor- “Construction of Preserved Wood 


All accessible spaces over ground 
within dwelling units, with the excep- 
tion of crawl spaces, must have a floor- 
on-ground made out of wood or con- 
crete. Slabs-on-ground do not provide 
support for the building structure 
above. Where floor slabs support the 
superstructure they must be designed 
according to Part 4 of the Code. 


bP Ontario 


mance, 


A bond-breaking material must be pro- 
vided between the slab and footings or 
rock in order to allow for movement be- 
tween the slab and foundation. Damp- 
proofing according to Section 9.13. 
must also be provided (see 
Figure 2.42). The minimum thickness 
for concrete slabs-on-ground is 75 mm 
(3"). The concrete must be trowelled 


Foundations”, and are normally de- 
signed under Part 4 of the Building 
Code. 
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PIER FOUNDATIONS 


BUILDING CODE REFERENCES 


DIVISION B 
9.4.1.1, 
915.213. 
9,20,11.6, 


General 
Pier Type Foundations 
Piers 


Where pier foundations are used, they 
must be designed to support the ap- 
plied loads from the superstructure. 
The requirements for pier foundations 
are illustrated in Figure 2.37. Piers are 
expected to support the principal 
framing members and must not be 
spaced more than 3.5 m (11' 6") apart 
along the framing, unless the piers and 
their footings are designed for larger 
spacing. As well, their height must not 
exceed three times their least dimen- 
sion at the base of the pier. Where 
these limitations are exceeded, piers 
must be designed according to Part 4 
of the Code. 


When concrete block is used for the 
pier, the units must be laid with cores 
placed vertically. In buildings that are 
less than 4.3 m (14' 1") wide, blocks 
must be placed with their longest di- 
mension at right angles to the longest 
dimension of the building. Anchor 
bolts placed in the tops of masonry 
piers shall conform to Part 4 of the 
Code. 


Where permafrost is present the Code 
requires that foundations must be de- 
signed using Part 4 of the Code. 


Piers used as foundations 
for buildings more than 1 

storey in height require 
professional design 


ate oe 


maximum ver 
(9.15.2.3.(2)) 


Height of pier not 
greater than 3 times 
its smallest dimension 


Footings are not required under (9.15.2.3.(3)) 


piers if the safe loadbearing capacity 
of the soil or rock is not exceeded 


Figure 2.37 


Pier Type Foundation in Buildings of 1 Storey (9.15.2.3.) 


be Ontario 


2-32 Foundations 2014 CODE AND CONSTRUCTION GUIDE 
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Moisture Control Common Leakage Points 


The control of moisture in 
foundations is needed to prevent summertime 


moisture ~———~» 


laden air 
infiltration | 


the short term damage and 
nuisance associated with water 
leakage and to protect the long 
term integrity of the building 
structure. Measures used in the 
control of moisture may also help 
prevent the entry of soil gas, 


water absorption 
> from ponding 

due to poor 

surface drainage 


including radon, in basements. rain infiltration 

There are five sources of s si awed 
moisture associated with summer inward Rea olos 
foundations: vapour diffusion 


———> construction 


surface water (infiltration) moisture 


1 

2. soil moisture (dampness and 
water vapour) 

3. ground water 

4. construction materials 
moisture 


5. infiltration of moisure-laden air 


winter outward 
vapour diffusion 


—— leaks through 
cracks 


water See a ae water wicking 


accumulation through wall 
at bottom > 


5 Infiltration of 
moist air 


1 Surface water of footing Pow 
REE 2» —._ water wicking up 
through footing 
A 4 Construction ¢ 
,, moisture materials 


moisture y ; ; : ; 
Below is an illustration of a sequenced approach to controlling moisture. 


Wed 3 Ground water : 
e Air barrier to control 
movement of 


moisture laden air 


Surface water from rain and 


snow-melt is controlled through interior 4 
the use of eavestroughing, N gmepioaing to | 
grading and drainage. Soil Sloped grade to SRoring were 
moisture, in the form of capillary control surface water “moisture 
water or water vapour, is_ —— <A * 
controlled by the application Evian Ul : : 
of dampproofing materials. Ground dampproofing fee ele: H/? Vapour barrier 
water may be controlled either by to control soil se to control 
the application of waterproofing moisture Py outward 
combined with a structural design ‘| movement 
‘oti Waterproofing | 
capable of resisting water pressures, to control fi of water 
or by providing water pressure relief ground water a: ae vapour 
and conveyance, usually to a sump HH Caulk for al 
where it may be pumped away from ffiscontinuous | eo 
the building. Free draining ee air barrier 2 ibe oo 
layer to drain Lt - Crack control joint to 

: : ; water from _ je control foundation wall 

Construction moisture - water in foundation wall gle Se cracks 


concrete - is best controlled by 

allowing adequate drying time. 

Trapped construction moisture Drainage to fies 

may cause decay and mold of See eee Dampproofing or 25 MPa a 

susceptible materials. Capillary —_ concrete or waterproofing as ¢ 
break required to control vapour movement 
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PARGING AND 
FINISHING 


BUILDING CODE REFERENCES 


DIVISION B 

O13 214, Preparation of Surface 

9.13.3.4, Preparation of Surface 

ea kon oon Foundation Walls below Ground 
9.15.6.2, Foundation Walls above Ground 
9.15,6.3, Form Ties 


Concrete block foundation walls must 
be rendered, parged or suitably fin- 
ished for the following reasons: 


1 Above grade walls must be 
parged or finished to reduce 
the likelihood that water does 
not penetrate through cracks, 
holes or recesses. Before 
parging,care must be taken to 
remove form ties and to seal 
ties rod holes to create a uni- 
form concrete surface. 


Za Below grade concrete block 
walls must be parged before 
damp-proofing is applied in 
order to fill joints and provide 
a smooth surface comparable 
to solid concrete finish. 


3. Where below grade walls are 
to be waterproofed, the exteri- 
or surfaces must be parged or 
sealed smooth to prevent 
accumulations of water and 
possible rupture of the water 
proofing material at sharp 
edges or openings. 


Proper parging and surface finishing 
are the first step in controlling moisture 
penetration through foundation walls. 
Refer to Figures 2.38 and 2.39. 


N 


Exterior surfaces of 
concrete block 
foundation walls above 
ground shall have tooled 
joints, or shall be 
rendered, parged or 
otherwise suitably 
finished 

(9.15.6.2.) 


thick parging on 
concrete block 
below grade 
(9.13.2.4.) 


6 mm (1/4") min. Vee ‘ = 
¢ \ neers 


Parging coved 
over footing 
(9.13.2.4.) 


NOEL SAE a 


\ 


VL 


aS | 


Ny ae 
uF i Mi Sus \\ 
Figure 2.38 “ al \\> 
Parging Unit Masonry 


All form ties shall 
be removed at 
least flush with 
the concrete 
surface 
(9.15.6.3.) 


ta 


Foundation leakage often 
occurs through form 

ties. Therefore, 

parging over form ties 


Concrete walls to 
be waterproofed 
or dampproofed 
shall have all holes 
and recesses 
resulting from 
removal of form ties 
sealed with mortar 


or waterproofing is also recommended 
material before dampproofing 
(9.13.3.4.) 
I 
Ss 
— Wye 
Figure 2.39 \\ 


Dampproofing Concrete Walls 
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DAMPPROOFING 

BUILDING CODE REFERENCES 

DIVISION B 

9.13.2.1 Dampproofing 

9.13.2,2 Material Standards 

9.13.2.3 Standards for Application 

9,13.2,4 Preparation of Surface 

9.13.2,5 Application of Dampproofing 
Material 

9.13.2.6 Moisture Protection for Interior 
Finishes 

OS 2ne Dampproofing of Floors-on- 
Ground 

9.13.2.8 Dampproofing of Preserved 
Wood Foundation Walls 

9.16.4.5. Compressive Strength 


Dampproofing is provided to control 
the water wicking from the soil into the 
exterior block or concrete walls. Damp- 
proofing controls soil moisture ingress 


Dampproofing is not intended to con- 
trol bulk water from either the ground 
surface or water table. These two 
moisture sources are controlled by 
foundation drainage and/or water- 
proofing. Figure 2.41 illustrates the 
Code requirements for exterior foun- 
dation dampproofing. 


Dampproofing applied over footings to 
prevent rising dampness from footings 
through foundation walls is a good 
building practice but is not required by 
the Code. As well, dampproofing is not 
required where the exterior surface of 
foundation walls below ground level is 
waterproofed. Figure 2.42 identifies 
the requirements for interior and exte- 
rior dampproofing of foundations. 


through walls and floors in contact with 
the ground. Figure 2.40 illustrates a 
dampproofed exterior wall. 


ve 


C2. 


S 


eee ; 40 Ss 
Dampproofing 


id ° 


SS 


sacy ne eS 2 
‘Drainage - | 

~ gnembrane 

; Si mee 
Infiltrating - © 
_wateF drains 
down the .cavity< 
created By, P 
: membrane _ 
SnOaT EN 


De” oe 


20* 
< oe 


Figure 2.40 (9.13.2.) 
Dampproofing and Drainage Layer Detail 


Exterior Interior 


Crawl space 
(see 9.18.5.) 
Basement 
Ese Deep 
basement 
COG; Zi 


vx 


Dampproofing is required on all exterior surfaces of below grade 
foundation walls when exterior soil level is higher than interior grade of 
floor level, and there is no hydrostatic pressure. Dampproofing is not 
ath cae exterior wall surfaces are waterproofed 


Y 
xX 


Note: 


Y 
Y, 
yu 


Exterior 


Interior 


Garage 


ae he CEE 
WYYINIGE-KRKDEJQX 


WD a Alternative location 


Ensure that soil is 
compacted before 
installation in this 

location 


The water/cement ratio must meet CAN/CSA-A438 per Article 9.3.1.1. 


Dampproofing is required for all floors-on-ground. Where dampproofing 

is not provided for concrete slabs-on-ground, the concrete used shall have a 
compressive strength of not less than 25 MPa (3600 psi) after 28 days 
(9.16.4.5.) 


Figure 2.41 
Exterior Foundation Dampproofing and Drainage 


———= Code requirements 


Better Building 
Practice 


(9.16.4.5.) 


be Ontario 


2014 CODE AND CONSTRUCTION GUIDE Dampproofing 2-35 


EXTERIOR 


Protective 


Parging on 
concrete block wall 


Dampproofing 
below grade 
over parging of 
concrete block wall 
(9.13.3.5.) 


Rigid 
foundation wall 
insulation 


Foundation wall ———» 
drainage membrane 


Coved 


3 Dampproofing 
between footing 
and slab 


Figure 2.42 
Dampproofing Unit Masonry 


coating —————— > 


INTERIOR 


Max. height for 
dampproofing 

is to grade level 
(9.13.2.6.(2)) 


Wood members in 
contact with 
foundation wall 
(9.13.2.6.(2)) 


Dampproofing i 
(See Article isda 
9.13.2.2 or Woo! 


members 


Dampproofing is required below 
the slab except where a separate 
floor is provided over the slab, then 
dampproofing may be applied to 
the top of the slab 

(9.13.2.7.(1)) 


for acceptable 
materials) 


If dampproofing is applied above the 
slab, dampproofing shall consist of at 
least 2 mopped-on coats of bitumen, 
0.05 mm (2 mil) polyethylene or other 
material providing equivalent 
performance 

(9.13.2.7.(4)) 


lox 


ampproofing shall consist 
5 mm thick (6 mil) 


\ 
(1) When installed below the sla 
of polyethylene not less than 


,d 
1 


Oo 


elses is not required if 25 MPa (3600 psi) concrete is used 
(9.16.4.5. 


(2) If dampproofing membrane is required, joints in dampproofing 
shall be lapped not less than 100 mm (4") 
(9.13.2.7.) 


(9.13.) 
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Frost Heave & Adfreezing 


Moisture in soil can move upwards 
through gaps between the soil 
particles, using surface tension 
through a process known as 
capillary action. Capillary action can 
lift large volumes of water great 
distances. When water rises 
through soil in winter, it reaches a 
point where low temperatures cause 
it to freeze. In fine grained soil at the 
freezing plane, water in the soil freezes 
into ice lenses. Water is drawn to the 
ice lens by wicking or capillarity from 
the unfrozen soil. Ice lenses are 
generally able to exert a sizeable 


uplifting, or “heaving” force 


on soil or structures on top of the 


lens. This can lead to 


significant cracking. 


Placing the footing below the frost 
line is the normal defense against 
frost heave. However, the upward 
thrust of the growing ice lenses can 
be transferred to the building if the 
frozen soil adheres in any way to the 
building (adfreezing). The forces of 
the soil heaving transferred to the 
building by adfreezing can cause the 


entire building to shift. 


200 300 


Blocks pulling 
upwards 
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Frost depth by freezing index. It should be noted that foundation depths may be decreased 
where local experience has consistently shown that frost depths are less than the statistical 
estimates. Reference: Tarion Warranty Corporation, Soils Manual for Home Builders, 


North York: 1996. 


Frozen soil 
adheres to 
foundation 


Gua 
ee. 
- 
Set ee 
= 
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- 
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Original grading 


Uplift Pressure 
Ice lenses 


grow and 
exert upward 
pressure on 
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Freezing index contours. Reference: Tarion 
Warranty Corporation, Soils Manual for Home 
Builders, North York: 1996. 
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Frost Heave & Adfreezing 
(Continued) 


The shifting of the building can 

result in cracked interior finishes and 
windows, stuck windows and doors, 
basement floor or wall cracks. In 
concrete block foundations adfreezing 
can be particularly disastrous as it 
can pull the individual blocks apart. 


Adfreezing is most common for 
unheated structures. It is less 
common for heated basements to 
experience adfreezing because heat 
loss prevents the immediate 
Surrounding soil from freezing. 
However, if the foundation wall heat 
loss is reduced enough so that the 
immediate surrounding soil freezes, 
adfreezing can occur. 


Three conditions are required for 
frost heaving to occur. Soil must be 
frost susceptible, water must be 
available in sufficient quantities, and 
temperatures must be below 
freezing. Eliminating any of these 
things will prevent soil heaving. 


To ensure proper adfreezing 
protection, a bond break that allows 
soil to slide against the building can 
be used. Rigid insulation, a layer of 
free draining backfill, polyethylene or 
a drainage layer placed between the 
foundation and the soil can minimize 
the damage due to adfreezing. 


Sources: 


Penner, E. Ground Freezing and 
Frost Heaving. NRC-IRC Publications. 
Canadian Building Digest, 


Concrete block 
or poured wall 
or column Surface 
heave 


Frost 
susceptible 
soil 


—_— oS 
— 
~ 


styrene 
board) 


draining 
backfill 


Properly backfilled and drained foundation 
wall or column. Note how surface heave 
still happens, but is kept away from the 
foundations by a loose backfill which allows 
run-off water to drain down below the depth 
of the frost susceptible soil 


Penner, E and K.N. Burn. 
Adfreezing and Frost Heaving of 
Foundations. NRC-IRC Publications. 


102 mm (4") 35 MPa concrete 
slab on grade reinforced with 
6 x 6 -W 2.9 x 2.9 welded wire fabric 


Premolded 
joint filler 


51 mm (2") 
====exterior-type 
insulation 

over 


51 mm (2") 
insulation 
over granular 
backfill 


compacted 
free draining 
granular 
backfill 


February 1962. 


Canadian Building Digest, 
August 1970. 


compacted to 

100% proctor 
density full baaieee 
area of garage 


ranular 
rain pipe 


Insulation around foundation wall and over 
compacted backfill. This design traps heat 
below the slab and foundation to prevent 
freezing. To determine extent of insulation 
for your geographical area, refer to a design 
professional. 
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FOUNDATION AND 
SURFACE DRAINAGE 


BUILDING CODE REFERENCES 


DIVISION B 


Application 

Crawl Spaces 
Floors-on-Ground 
Foundation Wall Drainage 
Material Standards 
Minimum Size 

nstallation 

Type of Granular Material 
nstallation 

Grading 

Wet Site Conditions 
Drainage Disposal 
Sump Pits 

Dry Wells 

Surface Drainage 
Drainage away from Wells 
or Leaching Beds 
Window Wells 

Catch Basin 
Downspouts 

Control of Water Ingress 
Hydrostatic Pressure 
Floor Drains 


| 


+= GN > 


OOORRA RRARRRARARRERARAR 


WWWOMRD MBMAAMERAROWOMH== 


OGQOOOCOO OOGOCOCOCOGOGQOOGCGOOOGO 
OUAAR® MW+WOM=ROM=wN- 


The drainage of water from the ground 
surface and away from foundations is 
a key aspect of moisture control. Most 
water leakage problems in buildings 
arise during the spring snowmelt or 
periods of heavy or prolonged rainfall, 
such as the spring or fall. Surface 
drainage consists of conveying water 
which is shed by the building, or 
accumulates near it during snowmelt, 
along the ground. Sloping the earth 
away from buildings is the easiest way 
of improving surface drainage. How- 
ever, some surface water will usually 
percolate through the soil in the vicinity 
of the foundation. 


The drainage of this infiltrating water is 
necessary to prevent the water adja- 
cent to the foundation from penetrating 
the foundations. Installing perforated 
drainage tile around the outside foot- 
ing perimeter facilitates drainage of in- 
filtrating water away from the founda- 
tion and prevents it from getting inside 
the basement. 


The perimeter drain must be covered 
with no less than 150 mm (5-7/8") of 
clear stone (less than 10% fine) or 
similar coarse grained material in 
accordance with the Code require- 
ments. 


A drainage layer must also be pro- 
vided adjacent to the exterior surface 
of the foundation wall. This may take 
the form of a continuous layer of min- 
eral fibre insulation, free draining gran- 


ular or a drainage membrane all of 


which must extend down to the footing 
level. Figure 2.43 illustrates these re- 
quirements. 


i) not less than 19 mm of 
mineral fibre insulation 
(minimum 57 kg/m? density) 


Figure 2.43 
Foundation Wall Drainage Options 


ii) not less than 100 mm of 
free draining backfill 


See Chapter 13 


iii) air gap membrane or other 
equivalent system 


(9.14.2.1.) 
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Foundation Drainage 


All foundation walls below grade 
(not subject to hydrostatic 
pressure) must be dampproofed 
or waterproofed. 


Where waterproofing is not provided 

or where dampproofing is not required, 

foundation walls must be provided 

_ with a water drainage layer that helps 

| to take infiltrating surface water to the 
foundation's drainage system. 

Foundation drainage layers are also 

__ useful capillary breaks helping to 

_ control the ingress of soil moisture. 


The Code permits: 


1) a19 mm (3/4") minimum layer 
of mineral fiber insulation (minimum 
57 kg/m? density (3.6 lbs/ft?)) 


2) a100 mm (4") minimum layer 
of free draining granular 
material, or 


3) any system that provides 
equivalent performance to the 
above two, applied to the 
inside or outside face of the 
foundation wall, such as an 
air gap drainage membrane. 


(9.14.2.1.) 


| The drainage layer must be 

| installed on the exterior face of 

_ insulation that may be applied to 
the outside of the foundation wall. 


Note: Dampproofing or 
waterproofing as required 
on all walls 


19 mm (3/4") minimum 
mineral fibre insulation 
(minimum 57 kg/m* 
density (3.6 Ibs/ft*)) 

or foam plastic 


Any system that provides 
equivalent performance 
to the two above 

eg. an air gap drainage 
membrane 


100 mm (4") minimum 
of free draining 
granular material 
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The granular material must be compacted 


il mi i to meet the minimum soil bearing capacity The granular material used to 
A areaeneoa ae Ce trl required to support the footing. To test Meal thie bottom of a foundation 
site conditions, additional granular compaction, the services of a competent shall be a continuous layer of 
material should be provided so design professional may be needed. crushed stone or other coarse 
that the top 125 mm (4-7/8") is (9.14.4.1.) clean material, where not more 
kept free of soil 3 oe oan. than 10% will pass through a 4 mm 
(9.14.4.4.) on : ine sieve 

a a 9.14.4.1.) 


‘ 


; Granular material shall be laid on undisturbed s ; 
AWW ‘ or compacted soil to a minimum depth of J \ XA 


SER KRREILQYYy 125 mm (4-7/8") and extend to a minimum of OGY YW NIKEES 
CoN WN WN ifs 300 mm (iia) Beyond he outside edge of AM Bos 
1 YY: a a BYR” bas 
), RRNA a BWA) 
7) VUIN i Check valve | | YYVA\ SNK 
PU Ni wek pressure WUYY, SSK 
ay i NN KARR 2 
URS A BK oS 
| ee « BOY ES 
Se AWE 
7) ale 

125 mm i ORE Sea : cane (11-3/4") minimum 
an Note: In all situations with a high water table, the services of 
a competent designer should be engaged 
Figure 2.44 
Alternative Foundation Drainage (9.14.4.) 


Ground water from a high water table is 
discussed on the pages that follow. In ies ATS SEE Tae Cn EE ae MERI rn 
some cases a compacted, granular | 

| 


drainage layer beneath the basement Foundation Drainage for Semi-Detached and Townhouses 


or crawl space footings and floor slab ann 
may also be used as shown in = Where sump pits are Drain pipe Sump pit 
Figure 2.44 to avoid the many issuesa = _— connected to drain 

high water table creates. In these Pipe, the drain pipe for 

situations, the ground water must drain +~—- each house should be 

away from the lowest point in the foun- -—-»- Separated from 

dation. Where this is not possible, a | connecting dwellings. 


sump must be constructed which per- besten rae onde 


mits the water accumulated to be | 
pumped away. It is important that the Semi-detached Townhouse 

ground water be transferred toaloca- - eae ety © eS eae 
tion that has sufficient capacity. 


An overview of foundation and surface 
drainage has been provided in Figures 
2.45, 2.46, and 2.47. 
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® . 


Roof performs 
function of shedding 
rainfall and snow 


Downspouts and 
site grading (sloped 
backfill and swales 
convey water away 
from foundation 
and adjacent 
properties 
(9.14.6.1.) 


Ensure discharge 
is away from the 
building 


Where gravity 
drainage is not 
possible sump 


removes water x 
ron eae Granular layer provides Perforated weeping tile 
(9.14.5.2.) foundation drainage 

Figure 2.45 

Surface and Foundation Drainage (9.14.2.1.) 


Top and sides covered with minimum 150 mm (6") clear 
stone, or coarse granular material with no more than 
10% passing a 4 mm (no. 4) sieve with no pyritic material 
(9.14.3.3.(4)) 


Perforated plastic drainage pipe (holes 
down) or drain tile with butt joints spaced 
6 to 10 mm (1/4 to 3/8") apart with top 
half of joint covered with sheathing paper, 
0.10 mm (4 mil) polyethylene or no. 15 
asphalt or tar saturated felt, 
(9.14.3.3.(2) & (3)) 

4 . Dampproofing 
footing 


Minimum diameter of 


EP drain pipe or tile 100 mm 
Geo-textile layer (4") laid level 


over granular material 
Filter cloth (9.14.3.2.) 
over drain tile 


Figure 2.46 
Drain Tile or Pipe Used for Foundation Drainage 
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FOUNDATION DRAINS 


Dry wells may be used 
only when located in areas 
where the natural 
groundwater level is below 
the bottom of the dry well 
(9.14.5.3.) 


5 m (16' 5") min. 


drainage ditch or 
drywel 5 
(9.14.5.1.) § 

O 


———E——EEE 
oooo$nd 
oooo°o 
oooo$d 


© © § © $| Dry well located no less 
= .| than 5 m (16' 5") from 


coco 


water drains away from th 
(9.14.5.3.) 


Where downspouts are 
provided and are not 
connected to a sewer, 
extensions shall be 
provided to carry 
rainwater away from the 
building and in a 
manner which will 
prevent soil erosion 


(9.26.18.2.) 


or alternate tors 
minimize soil 
erosion 


Figure 2.47 
Drywells and Drainage 


“Foundation drains ; 
shall drain to a sewer, Sj °.° 


foundation shall be located so 


(© designed to 
© resist removal 
by children 
= 20 
CER WN 
N\ 
Wy IWS pero NS : 
~ 
Check for 
municipal 
requirements. 
(9.14.4.) 
(9.14.5.) 


| DRAINAGE LAYER 


Where gravity drainage is 
not practical, a covered 
sump with an automatic 
pump shall be installed to 
discharge the water into a 
sewer, drainage ditch or 
dry well 

(9.14.5.2.) 


Gravel to 
extend min. 
300 mm (11-3/4") 


When floor drains are 
installed the floor surface 
shall be sloped so that Sump pump 
no water accumulates | 
(9.16.3.3.) 
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Graded to sump 


| 
(9.14.4.3.) | 
| Continuous layer of clear stone or clean 
| coarse granular material with no more than 
| 10% passing a 4 mm (No. 4) sieve 
e building (9.14.4.1.) 


Sump pit cover 
air barrier requirements 
found in Chapter 13 


Sump pit 
Interior 


O Pit cover © 
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® WATERPROOFING 


BUILDING CODE REFERENCES 


DIVISION B 

On SreRls Required Waterproofing 
9.13.3.4, Preparation of Surface 
9.13.3.5, Application of Waterproofing 


Membranes 


9.13.3.6, Floor Waterproofing System 


Steps must be taken where a high wa- 
ter table imposes a hydrostatic pres- 
sure on building elements. Where the 
exterior finished grade is higher than 
interior ground level and a high water 
table exists, floors-on-ground, roofs of 
underground structures and below 
grade walls must be waterproofed. 


Waterproofing is best applied to 
smooth, uniform surfaces. Accord- 
ingly, unit masonry foundation walls 
must be parged,solid concrete walls 
must be sealed of all holes and cracks, 
and insulating concrete form walls 
must be repaired with no projections 
and depressions. Requirements for the 
waterproofing of floors and walls are il- 
lustrated in Figure 2.48. Where hydro- 
static pressure occurs beneath the 
floor slab, a means of relieving this 
pressure must be provided or the slab 
must be designed to resist uplift pres- 
sures. 


Extreme care must be taken to ensure 
compatibility between insulation on 
ICFs and waterproofing dampproofing 
membranes. 
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Min. 6 mm 
(1/4") thick 
parging on 
—— concrete block 


SOLID 
CONCRETE BLOCK 
Min. 2 layers bitumen 
saturated membrane 
applied as follows: 
bitumen, membrane, 
bitumen, membrane, 
then bitumen overall 
(9.13.3.5.) 


Min. 2 layers bitumen 
saturated membrane . 

applied as follows: 
bitumen, membrane, ° 

bitumen, membrane, 

then bitumen overall 
(9113.3;5)) a3 


All holes and recesses 
sealed with mortar or. 
walerpoos material 
(9.13.3.4.(2)) 


Concrete wearing Concrete 
(topping) slab wearin 

75 mm (3") | (topping 

(9.13.3.6.) slab 


Concrete 
floor slab 
75 mm (3") 


Concrete 
floor slab 


Floor membrane 
mopped to wall 


Floor membrane mopped to 
wall membrane 
(9.13.3.6.) 


For insulating concrete foundation 


Elgure 2.40 walls see Chapter 13 


Waterproofing Foundations 
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BACKFILLING 


BUILDING CODE REFERENCES 


DIVISION B 


Placement of Backfill 

Grading of Backfill 

Deleterious Debris and Boulders 
Lateral Support of Foundation 
Wall 


Backfilling is one of the final steps in 
completing the foundation system. 
Deleterious materials and boulders 
larger than 250 mm (10") in diameter 
must be removed from within 600 mm 
(23-5/8") of the foundation prior to 
backfilling. Pyritic material or materials 
that are susceptible to dimensional 
change must not be used as backfill. 
As well, materials that may be suscep- 
tiple to ice lensing must also not be 
used as backfill (e.g. silty soils), Where 
the foundation wall requires lateral 
support (see Article 9.15.4.2.), or the 
required concrete strength has not 
been reached, foundation wall brac- 
ing or lateral support is required (See 
Figure 2,49), 


Proper backfilling loads the structure in 
such a way that the weight of the soil is 
safely distributed throughout the foun- 
dation. This involves backfilling first at 
the corners (proceeding around the 
foundation in a clockwise pattern), 
then along the shorter walls, and finally 
along the longer sections. This prac- 
tice will help prevent stress cracking 
during backfill, which can allow water 
penetration. 


Care must be taken during backfilling 
to avoid damage to the drainage tile, 
the foundation wall, the externally ap- 
plied thermal insulation and the water- 
proofing membrane. Boulders and de- 
bris must not be included with backfill 
materials within 600 mm (23-5/8") of 
the foundation walls. Backfill material 
should be placed gradually and uni- 
formly in small lifts and compacted to 
an appropriate density. Heavy machin- 
ery, construction equipment, and skids 
of building materials should be kept at 
an adequate distance from the founda- 
tion to avoid surcharge loading of the 
foundation walls. 
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Lateral support is provided ¢ 
for foundation walls by floor 
assembly 
Backfill shall be graded \ aig oa 
to prevent drainage towards nS 
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Backfill within 600 mm (25-5/8") of the foundation 
shall be free of pyritic materials deleterious debris 
and boulders larger than 250 mm (9-7/8") diameter 


(9.12.3.3.) 


Figure 2.49 
Lateral Support 


4 . 


4 


= 


Where a foundation wall 
requires lateral support, 
or the required concrete 
strength has not been 
reached, the wall shall 
be braced or laterally 
supported before 
backfilling 

(9.12.3.4.) 


Temporary bracing is 
subject to Ministry of 
Labour requirements 


(9.12.3.) 


Backfill sequence 
Excavated area 


Deleterious 
harmful often in a subtle or | 
unexpected way 


Pyritic 
any of various metallic-like sulfides 
where pyrite is the most common 


Pyrite 
a pale brass-yellow mineral 
commonly known as ‘fool’s gold’ 
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Open foundations can be protected with a sufficient thickness of straw or 
insulating blankets, extending to four feet on either side. The required 
thickness will depend on local climate. Review local practices. Wet straw 
or insulating blankets can lose its insulating properties, and will have to be 
replaced if not properly maintained. Install a drainage system to keep 

the excavation dry, and cover with straw and insulating blankets. 


KR KY 
XX Ka 
SS Ga 
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SKS GY, 

24 RK 
SAS yy 
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XY 
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Foundations can be partially backfilled with free 
draining gravel or coarse sand - with functioning 
drainage. On the inside they require insulation 

with straw or blankets. 


YI SY) 
WY Functioning drain pi 
YZ Functioning drain pipes 


Once the main floor of the house is framed and anchored to the foundation, 
backfill and maintain temperature above freezing in the upper basement. 
As propane heat causes excessive condensation on subflooring and may 
promote carbonation (degradation) of the concrete, it is not recommended 
unless the space is vented. 


y Ea 
Z age 


S 
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Keep Temperature 
Above Freezing 


KR GY 


» 


Drains 


ys 


Building in Cold/Wet 
Weather 


Building in cold/wet weather, while 
not recommended, is at times 
unavoidable. The two main problems 
encountered are excessive water 
due to rain and spring thaw and 
freezing conditions during winter. 
High winds do not usually affect 
foundations, but bracing should be 
considered later once framing of 
walls and roofs takes place. 


Some suggestions for building in 
bad weather have been provided 
below. 


Managing Water in Excavations 


When excessive amounts of water 

enter the excavation and 

accumulate at the bottom, the 

following measures are 

suggested: 

1. drain the water away from the 
excavation, if possible. 

2. pump out accumulated water. 

3. wait until the water drains. 


In all cases, avoid disturbing the 
bottom of excavations as much as 
practically possible until they have 
dried out. 


Protecting Installed Foundations 


Foundations, and the soil beneath 
them, must not be allowed to 
freeze. When winter construction 
is undertaken, the measures | 
depicted may provide adequate 
protection. 
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Site Drainage 


Adequate site grading and 
drainage will help minimize 
potential water problems that 
might be experienced. The intention 
is to move water away from the 

_ house without affecting the adjacent 
buildings. 


By observing some simple guide- Poor Practice: Inadequate Rough Grades | 
lines, potential water problems Excavation Water saturated Excavation | 
can be avoided: material B backfill material [= material | 
EB Maintain positive grade during ca , | 
construction and prevent water 
accumulation at foundation. | 
Original | 
B A minimum 1.5% slope should YUDDGUSE grade | 
- 7 ‘ : KAGRYPS 
be maintained across the entire A | 
site 


# A slope of 5% should be 
maintained around the house for 
the first 1.2 m (4'), or to the edge 
of the property line, toa 
minimum depth of 15 cm (6"). 


— Swales should be dug a 
minimum of 150 mm (6") deep. 


YIN BZ 
Swales should slope away from ‘ YI NYS ay Drainage 
the house and direct water away — 4 swale 150 mm 
from private properties. 5% slope for the first 1.5% slope cee 
1.2m (4') around maintained 
# Minimum finish grading should the house across the site 
have a 150 mm (5-7/8") drop for 
the first 3 m (9' 10") away from the 
foundation (account for soil tt 
settlement). Ln Make sure the 
‘ : building is equipped 
& Install gutters with splash Ly with a proper roof 
blocks or extensions to divert pecs yaa ie et 
water away from the ZR extensions to divert | 
foundation. rainwater away from | 


eae IR the foundation 
B Install drain tiles to a minimum 
slope of 1:100. 


# Installation of foundation drainage 
should be carefully installed and 
backfilling carefully supervised. Downspout | 


— Ponding near septic tank extension 


must be avoided. 


Note 

The requirements for connection 
of downspouts varies with 
municipalities. Check with your 
local building official. 
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SOIL GAS CONTROL 


BUILDING CODE REFERENCES 


DIVISION B 

9.13.4.1. Soil Gas Control 

9,13.4.2, Required Soil Gas Control 

9.18.6.1. | Ground Cover in Unheated 
Crawl Spaces 

9.32.3.8, Protection Against 


Depressurization 


Soil gases can affect occupants and 
the home. The Building Code recog- 
nizes radon and methane as the soil 
gases whose entry into the home must 
be controlled. Radon is a radioactive 
gas found in the soil in some parts of 
the province. Its presence can lead to 
serious health problems. Methane is 
an explosive gas. Where methane or 
radon is known to be a problem con- 
struction must conform to Supplemen- 
tary Standard SB-9. 


The following areas of Ontario have 
been found to contain a high level of 
radon 222 (a naturally occurring, ra- 
dioactive substance found in the soil 
which can cause lung cancer), and 
due to the special measures needed to 
control radon, have been identified in 
the Code: 
a) The Town of Elliot Lake in the 
Territorial District of Algoma, 
b) The Township of Faraday in the 
County of Hastings, and, 
c) The geographic Township of 
Hyman in the Territorial District 
of Sudbury. 


Any buildings constructed in these ar- 
eas or other areas not listed above but 
where methane or radon are known to 
be a problem (e.g. former landfill sites) 
must employ special measures to re- 
duce allowable levels of methane and 
radon. The buildings must be de- 
signed and constructed so that the ra- 
don levels do not exceed 200 Ba/ms of 
air. Consult the local building depart- 
ment for further information regarding 
acceptable practice. 


When a dwelling unit is built in an area 
where methane or radon gases are 
known to be a problem, walls, roofs, 
and floor assemblies in contact with 
the soil must be built to resist the 
ingress of soil gas from the ground. 
Garages or unenclosed portions of 
buildings, buildings constructed with a 
sub-floor depressurization system 
described in Supplementary Standard 
SB-9 and in areas where it can be 
demonstrated that soil gas does not 
constitute a hazard are exempted from 
this requirement. Supplementary 
Standard SB-9 describes the require- 
ments for soil gas control and is pro- 
vided in the Code portion of this 
document; please refer to it for more 
information. 


WALL SEALING 


Walls which are required to provide a 
barrier to soil gas require a course of 
masonry units without voids, or flash- 
ing material that extends across the full 
width of the masonry. Masonry or 
flashing must be installed at or below 
the level of the adjoining floor slab, or, 
in the absence of a floor slab, at the 
level of the ground cover provided. In 
either case, the wall sealing mem- 
brane must be sealed to the floor or re- 
quired ground cover. Refer to Sup- 
plementary Standard SB-9 for further 
details. 


FLOOR SEALING 


Where soil gas control is required, one 


of the following floor configurations 
must be used or in the case of single 
dwelling units, a sub-floor depressur- 
ization unit may be used. Where the 
floor-on- ground is a concrete floor 
slab, the soil gas barrier must be in- 
stalled below the slab with joints 
lapped 300 mm (11-3/4"), or applied to 
the top of the slab with sealed joints 
and a separate floor installed above. 
When installed in conjunction with a 
framed floor-on-ground, the soil gas 
barrier must conform to the air barrier 
requirements of the Code. These re- 
quirements are discussed in 
Chapter 13 of this Guide. 


Where the determined radon levels ex- 
ceeds the Canadian Action Level for 
radon in indoor air, as specified in the 
Health Canada Guidelines (see Sup- 
plementary Standard SB-9). A sub- 
floor depressurization must be_ in- 
stalled to reduce the concentration to 
acceptable levels. 


PERIMETER AND PENETRATION SEALING 


A floor on ground shall be sealed 
around its perimeter to the inner sur- 
faces of adjacent walls with a flexible 
sealant, and all penetrations of floors- 
on-ground shall be sealed, including 
penetrations by hollow metal or ma- 
sonry columns. Hollow columns are 
required to be sealed both at the pe- 
rimeters, and in the centres. Those 
penetrations which are required to 
drain water from the floor surface shall 
be sealed to prevent the upward flow 
of soil gas without preventing the 
downward flow of water, such as with a 
trap seal. Refer to Figure 2.50. These 
provisions are part of the air barrier re- 
quirements that are detailed further in 
Chapter 18. 
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Soil gas barrier _ 100 mm (4") gravel base 
Self-sealing or self-priming trap P\YX7/ Sa permit Se is (9.16.2.1.) 
slab, or on top when 150 mm (5-7/8") deep 
framed floor directly gravel base around pipe, 
above) radius 300 mm (11-3/4") 
Figure 2.50 
Foundation Sealing for Radon and Methane (9.13.4.1.) 


SuB-FLOOR DEPRESSURIZATION 


A soil gas barrier is permitted to be 


omitted where a single dwelling unit 
has been constructed to provide for 
sub-floor depressurization and has 
met the wall sealing requirements. 
Where a sub-floor depressurization 
system is installed to reduce the risk of 
radon ingress, make-up air need not 
be provided for mechanical exhaust 
equipment. 


Granular material shall be installed be- 
low the floor on ground, according to 
Article 9.16.2.1. A pipe of 100 mm (4") 
in diameter must be installed vertically 
through the floor at or near its centre so 
that its bottom end opens into the gran- 
ular fill and its top end will permit con- 
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nection to depressurization equip- 
ment. The granular material must not 
be less than 150 mm (5-7/8") deep fora 
radius of 300 mm (11-3/4") centered on 
the pipe. The upper end of the pipe 
must be provided with a removable 
seal, and must be labeled to indicate 
that it is intended only for the removal 
of soil gases below the floor. 


A sub-slab depressurization system 
must be tested after construction is 
complete according to Health Cana- 
da’s publication, “Guide for Radon 
Measurements in Residential Dwell- 
ings (Homes), 2008” (see Supple- 
mentary Standard SB-9) to determine 
the radon concentration in the dwelling 
unit. A copy of the test results must be 
provided by the building owner to the 
local municipality. 


Better Building 
Note 
An active sub-slab 


depressurization system extends 


the rough-in pipe through the 


dwelling to discharge above 
the roof. The fan is installed 


outside of the living area near 


an outlet. 


Pipe should 
be tightly 


sealed 
“Ne ea 
EEA! 


\ Granular layer 


Pipe cast 
into slab 


Builders should refer to Health 


Canada’s publication Guide for 


Reducing Radon Levels in 
Existing Homes: A Canadian 
Guide for Professional 


Contractors for more information 


on radon mitigation systems. 
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FLOOR SYSTEMS 


Floors in houses, in addition to supporting their own weight, must 
also support live loads that include those imposed by occupants, 
appliances, and furniture. Loads from other floors and sometimes 
from the roof and its snow loads can also be transferred through the 
floor system to the foundation walls. This chapter outlines the Code 
requirements for the framing of floor systems. 


Floor system components in houses, such as beams, floor joists 
and floor sheathing are selected based on their ability to resist the 
superimposed loads. The ability to resist loads is determined by 
the component's strength and stiffness. The size and material used 
to make the components govern its strength and stiffness. The 
deflection requirements are intended to limit cracking of interior 
finishes under live loads and vibration from moving loads. 


KEY POINTS 


Floor framing in dwellings must be designed and constructed to 
fulfill the following functions: 


_ +transfer loads to the building’s structural elements; 
* resist deflection and excessive vibration; and 


provide an acceptable surface for finished flooring materials. 
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LOADS AND 
DEFLECTIONS 


BUILDING CODE REFERENCES 


DIVISION B 
9.4.1.1. 
9.4.2.1. 
9.4.3.1, 


General 
Application 
Deflections 


Code requirements for housing apply 
to wood frame floors where framing 
members are spaced no more than 
610 mm (24") apart. The design live 
loads for these floors cannot exceed 
2.4 kPa (50 psf). Floors where these 
design conditions are exceeded must 
be designed to the requirements of 
Part 4 of the Building Code or be de- 
signed according to Canadian Wood 
Council's “Engineering Guide for Wood 
Frame Construction” or equivalent 
good engineering practices. This in- 
cludes those instances where speci- 
fied loads, member sizes, spans, and 
roof areas and obstructions fall beyond 
the scope of the conditions contained 
in Part 9 of the Code. Other limitations 
are identified in Article 9.23.1.1. 


Floor components in houses are lim- 
ited to a deflection which is 1/360 of 
the clear span of the component re- 
gardless of the type of ceiling finish. 
For example, for a clear span of 4.6 m 
(15'), this requirement translates into a 
12.7 mm (1/2") deflection at centre 
span. 


Dead and Live Loads 


Dead loads generally act vertically 

downward on a structure and include | 
| the self-weight of the structure and 
the weight of building elements, 
fixtures, services and mechanical 
equipment permanently attached 
to it. 


| Live loads generally act vertically | 
downward on a structure resulting 
from occupants, furniture and stored 
materials. Live loads also include 

_ fain and snow load accumulation 

| on roofs and balconies. | 


be Ontario 


FLOOR SYSTEM 
ANCHORAGE 


BUILDING CODE REFERENCES 


DIVISION B 
9.20.11.1. Anchorage of Floor or Roof 


Assemblies 


O28 2%. Protection from Decay 

OHS TAS) Protection from Dampness 
Qi2eiOuls Anchorage of Building Frames 
9,23.6.3. Anchorage of Smaller Buildings 
O23 sete Size of Sill Plates 

RACE Tes Levelling of Sill Plates 

9.23.9.1. End Bearing for Joists 
9,23.11.2. Bottom Wall Plates 


Floor systems must be anchored to the 
foundation to resist uplift and lateral 
forces that can result from wind and 
other superimposed loads. Anchor- 
age can be omitted where structural 
analysis shows it to be unnecessary. 
The floor system can be embedded in 
the foundation wall or it can be an- 
chored through a sill plate connected 
with anchor bolts to the foundation. 
Code requirements are illustrated in 
Figure 3.1. Single storey buildings less 
than 4.8 m(14' 1") wide can also be an- 
chored by using 12.7 mm (1/2") diam- 
eter corrosion resistant rods or cables 
near each building corner. 


SILL PLATE ANCHORAGE 


Sill plates that sit on the foundation wall 
can be used both to help level the floor 
system and to transfer floor loads to 
the foundation walls. Sill plates support 
joists and headers and must be set 
and levelled in a full mortar bed. Alter- 
natively, they can be laid directly on the 
top of alevel foundation. Good sealing 
is most important in this traditionally 
leaky part of the building. Chapter 13 
describes the air tightness require- 
ments of the Code. 


The plate must be anchored to the 
foundation wall with at least 12.7 mm 
(1/2") diameter anchor bolts spaced no 
more than 2.4 m (7' 10") apart. The 
bolts must be embedded no less than 
100 mm (4") into the foundation. Refer 
to Figure 3.1. 


At least two bolts per sill plate 
and a maximum of 305 mm 
(12") from corners and ends is 
recommended 


Header 


Bolts must be fastened 

to sill plate with nuts and 
washers and able to be 
tightened without 
withdrawing from 
the foundation 
(9.23.6.1.) BS 


12.7 mm (1/2") anchor 
bolts together with waster 
and nuts @ 2.4 m (7' 


1 0") : > 
on centre embedded Serene sy inn 
at least 100 mm (4") mortar bed or place on 


level foundation 
(9.23.6.1.) (9.23.7.2.) 


Floor Framing 


Sill plate 38 x 89 \s ope, 

2 ay mira WA ~~ 

(9.23.7.1.) y “ 
y 38 mm (1-1/2") 


eG 
End joist or header SS 
bearing entirely on Fa 


Figure 3.1 plate 


limeZ 
IZA 


EEA Z, Subfloor 


minimum bearing 
(9.23.9.1.) 


li 
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>) J OIsT AND BEAM EMBEDMENT Protection from Dampness 


Pressure treated 
or separated with, 


Floor beams and joists can be embed- Masonry or 0.05 mm (2 mil) 
ded in the concrete of the foundation concrete polyethylene 

: Wood fil S 
wall as a way of anchoring the floor to member ronree ie 


the building's foundation. Using this 
system, the ends of the wood mem- 
bers must be treated to prevent decay. 
Treatment with two coats of a copper 
naphthenate solution (17%) by weight 
is recommended. Suppliers of treated 
lumber products can generally supply 
the compatible preservative solution. 
Alternatively, a 12.7 mm (1/2") air Figure 3.3 
space can be provided around the (9.23.2.3.) Be raaeaee Lean 623 2.2.(4)) 
member end as _ illustrated in Se nso SS ce oy 
Figure 3.2. Wood columns or other Protection from Decay 
wooden elements supported on con- fb 

F P ottom of wood member is less than 
crete in contact with the ground must 150 mm (5-7/8") above finished grade 
also be protected. Polyethylene or 
type S roll roofing can be used as 
shown in Figure 3.3. Alternatively, 
pressure treated wood can be used. 


, 
ae) = <> rar 
SSNS ANAANAN 


qv‘ . tS 


If bottom of wood is a minimum 
of 150 mm (5-7/8") above finished 
‘grade then no additional require- 
ments are needed. 


Masonry or 
concrete 


Care should be taken to ensure that fire 
separations are maintained where 
joists and beams are embedded in 
concrete or masonry walls. The thick- 
ness of the fire separation must not be 
) reduced to less than what is required 


Provide min. 
12.7 mm (1/2") 
air space at sides 
and end of joists 


to maintain the required fire resistance [wd ies. tee Ne ee de centd 
rating. Chapter 6 details the fire safety 
requirements of the Code. Masonry or 

concrete 


* Embedded ends 
_ of joist treated to 
to prevent decay 


q 


Figure 3.2 
Joist and Beam Embedment = (9.23.2.2.) 
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FLoor Joists FRAMED INTO WALLS 


Floor joists framed into walls must bear 
on a ribbon board which has been let 
into the wall studding. It is important 
that adequate bearing be provided 
and that the ribbon board be mounted 
into the face of the stud wall to avoid 
nail pull out. The ribbon board must be 
no less than 19 mm x 89 mm (1 x 4). 
Refer to Figure 3.4. 


Nailing must 
conform to 
Figure 3.11 


ANCHORAGE OF FLOOR ASSEMBLIES TO 
ABOVE-GRADE MASONRY 


Ribbon board minimum Ese Chapter 6 
19 mm x 89 mm (1 x 4) or firestopping ‘ t 
lat infoitheratiid requirements. Floor systems that provide lateral sup 
port for above-grade masonry walls 
Pee af where the floor system is more than 
requirements 1 m (3' 3") above ground must be an- 
of wall systems. chored to the walls at an interval of not 
Figure 3.4 more than 2 m (6' 7") with corrosion- 
Floor Joists Framed into Walls (9.23.9.1.) resistant anchors 40 mm (1-9/16") by 


4.76 mm (3/16") thick or equivalent. 
The anchors must be shaped to bond 
with the masonry and must be securely 
fastened to the floor system. 


Anchorage not required when floor joists are 
not more than 1 m (3' 3") above ground 


: Where floor joists extend parallel to the 
Fire cut laterally supported masonry wall, an- 
joists 

chors must extend across at least 3 
floor joists. Figure 3.5 illustrates one 
approach to floor/masonry wall an- 
chorage. 


40 mm x 4.76 mm (1-9/16" x 3/16") min. 
steel anchor straps not more than 2 m 
(6' 7") apart & mortared to the wall 


Anchor straps 
shaped to ensure 
mechanical key in 
wall 


Y Straps across at least 3 joists Fire cut is required for 
with solid bridging in between floor joists aning into 


fire walls 


Figure 3.5 
Masonry Wall Anchorage (9.20.11.1.) 
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@ BEAMs AND JoIsTs — me 


i ‘ 
BUILDING CODE REFERENCES BEAM SELECTION Bene oc men OnavOns 


The Code provides selection tables for 


rey B Scheeran wood and steel beams. Figures 3.6 to 
9,08) 1)" Scans fordefetanRanlereaa 3.9 are excerpts from the selection ta- 

Beams bles, Part 4 of the Building Code must 
9,23.4.3. Steel Beams be used in all instances not explicitly 310 mm 
9.23.4.4, Concrete Topping provided for in these tables. ue) 
9)28 551), Holes Drilled in Framing 

Members 


The steel beam _ selection Table 


9,23.5.2, Notching of Framing Members 9.23.4.3. found in the Code can be 


OE ore: Wall Studs 


9,23.8.2. _ Priming of Steel Beams used for one and two storey dwelling 
units. The steel strength must be at | W310 X 60 (metric designation) 

Beams and joists are the primary struc- east equal to Grade 350W steel as de- Nee Sth a 
tural components of floor systems in Scribed in standard CAN/CSA - depth* mass | 
joists and sometimes roof loads from  2ddition, the steel beam must be later- = or 12"——or 40 Ibs/ft | 
the structure above. Typically, beams ally supportedas showninFigure3.17. | Waa x40 (imperial designation) | 
transfer loads to columns and/or to the Exterior steel moe apa A if | ; Ht caclaan 
foundation walls. The Code provides COrrosion must be shop primed wi Le ee eee oes ule Gore a ceeer aay) 

rates b ficantly different from the actual 
maximum span tables for beams and __ "ustinhibitive paint. DP aanth \coneil you: eupoher eases 
joists. A worked example can be found __ dimensions or the Canadian Steel 
at the end of this chapter thatillustrates A glue-laminated floor beam selection _ Institute Design Handbook. | 


that follows the Guide portion of this 
publication. This table can only be 
used for beams supporting no more 
than three floors. 


») Span tables for built-up wood beams 
can also be found in the Housing 
Code. These tables are limited to 
beams which support no more than 
three floors and to beams no larger 
than 5 plys of 38 mm x 286 mm (5 plys 
of 2 x 12) lumber. Beams of lumber 
species other than commercially avail- 
able Canadian species listed in the ta- 
bles must be designed to Part 4. 
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Maximum Spans for Built-up Floor Beams Supporting not more than One Floor in Houses 


| | | Maximum Spacing | 


| Supported Joist Size of Built-Up Beam, mm (in) 
Commercial | G d ay th (3) (4) eee — oer eee Se Siena ee ———— ee 
Designation | “rade | tong 3-38 x 1844-38 x 184 5-38 x 184. 3-38 x 235 4-38 x 235 5-38 x 235 | 3-38 x 286 4-38 x 286 5-38 x 286 
| | (ftin) (2 x 8) (2 x 8) L (2x8) | (2x10) | (2x 10) (2x10) | (2x12) | (ZXGNey az xete)). | 
PN ga eS DE eee | Pe ae be eee AUR Nes sre gS ee ee 
| | | Maximum Spans, mm (ft-in)°° 
a a T T ey F i | 
2.4 Said, 3.49 3.76 4.05 4.46 | 481 | 4.93 | DIA Zee Ono 
| | | ce 10") (10° 4") Gt; 1) (12 4") (13! 3") | (14 7") | to) 9") | (1 6' Zn) | (1 7 9") | (18' 9") 
| 3 295 | 324 | 349 | 3.76 | 4.14 | 446 | 458 | 5.04 | 542 | 
| (9' 10") (9 8") | (10° itz) | (11' yy) | (12' 4") | (4 Sy 6") | (14 7") | (1 5! 0") | (16' 6") (1 7h 9") } 
| 3.6 2.77 3.05 | 3.54 | 3.90 420 431 4.74 Biddael | 
| Select | (11' 10") (9' 1") (10'0") | (10'9") (Advis een (125 ON) eale (1SkO))) and 415) heen) ale Lois) 
| | | | 
foeeais 42 263 | 290 | 312 | 336 | 3.70 | 399 | 409 | 451 | 465 | 
| (13' 9") (8' 7") (9' 6") (10' 2") CASO" (12° 42), GSH): He CISESi al (1459") 5197(15)10") | 
| | | 
4.8 252 ea Set aie 0 3.22. | 3,54 BST 8.820 | wasl | 4.64 
| Soi 3 ane = i (15' 9") (8' 3") (9' 1") | (9' 9") | (10° 6") | (1 4 7") | (12' 5") | (12' 6") (14' 1") | (15' 23) | 
| uce-Fine- | | 
(includes Spruce | | 5.4 2.42 | (267 lkev287: S09Mnis 3:41) |) 23.67 3.60 | 4.14 | 446 | 
| ceo Cone | (ie 9") (a 11") (8' 9") | (9' 4") (1 0' 1") (1 A 2") (12' 0") } Gi) 5 |i 9") | (1 cy 6") (14 ip) | 
| 6x | 
Sitka Spruce), | 6 21348 1) 2.57 PATEL \\ 78h, 3:29 ales 54 tee a GcO2 ail erOHOON bila od 
| racneens Pine | (19' 8") (7' 8") (8' 5") (Oaig) len (Op Gu) anime 10" 95) le Cid 72) (CLOT OS axa Zantilee ease.) | 
C IDG | ae Rae Ck aa ek vat re 40 Ald ‘Sue Sete i ian! Ger : : | 
Balsam Fir and | 2.4 | S07 1 3.58 ee 364 G02) 4,92) |e 4Couie 4 Sian ie 0.26 5.59 
| Alpine Fir) | (Zama) (10' 0") CLAS met liad 2) aeed On) (14522) Ons) en 4atd) leet) (18' 4") 
| | | | | | 
| | 3 285 es: 4c OOM mes 2 cule 4: O;| ea ae AOOM SIN 47 2.01 5:25. | 
| (9' 10") (9' 4) (10' 3") (1 1' 4") (a aly 6") | (1 3' 4) (14' 20) | (1 3! Si) | (1 5' Bh) (1 Th 2") | 
| | | | | | 
| | 3.6 2CSee le OO OG Melo cemie S01 4.06 Hee SS eal | 4.627 | 
| Gi) 1' 10") (8' )) (9' 8") (1 Q' ‘3)'}) (1 Q' 6") | (1 pi 2") (1 3' 3") (1 2! 2") | (14' 1) | (1 5' 9") | 
| | | | | | | 
| | No. 1 and 2 | 4.2 2.44 2. S0G Mees O02) 2.98 3.44 | 384 | 3.46 | 399 | 446 | 
| | | (13 9 ') (8' 0") (9' 2") (9' 10") | (9'9") (1 1h 3") | (12' ws (Gla 4") | (13' th) (14! 1) | 
| | | | 
| | 4.8 228) 2163 2.89 he ZETA IS CEP | vl), Pe |) Sere || ear 
| (1 5! 9") (7' 5) (8' ey (9' 5") (9' {") (1 0' 6") (1 ot Q" (1 Q' 1) (12' 2") (1 3' 8") | 
| | | | 
| | | 5.4 OS weet ACM 2 7 eee 268s a\034 || 8S,500N)) 6305. 1352 3.93 
| | (1 Th 9") (7' 0") | (8' qo) (9' 5) | (8' fe) (9' 1 1") | (1 “fu 1") | (1 0' 0") (1 iy 6") (1 oy 1 0") 
| 6 204. 4, hen 2i0Ds, cee 2A0 aie 2.86) | aoe 2.89 3.34 | Seon || 
(19' 8") (6' 8") (7' 8") | (8' 1) | (8' a.) (9' 5") (10' 6") | (Q' 51) (1 Q' 11a) (12' 2h) 
| 1 eae A Nee AE 1 1 | 
| (DB | ly where the fl idential d bed | 
eam spans a on ere the floors serve residential areas as described i i i i i 
Table 4153. or the uniformly distributed live load on the floors does not exceed that Aa vineralvalies ree ure pea goalie ae 
eons for residential areas as described in Table 4.1.5.3. values which are based on 305 mm (12"), 406 mm (16"), and610 mm_ | 
| (2) en the floors have a concrete topping of not more than 51 mm (2") the spans must (24") spacings. In some instances, using the Canadian Wood Council 


be multiplied by 0.8. i in di p i 
| ti} Supported length means half the sum of the joists spans on both sides of the beam. TAU GiG Leis eoran len witenalamencone:. ee 


4) Straight interpolation may be used for other supported lengths. | 
(5) Spans are clear spans between supports. For total span, add two bearing lengths. | 
(6) 3-ply beams with supported lengths greater than 4.2 m (13' 9") require minimum 

bearing length of 114 mm (4-1/2"). All other beams require minimum bearing of 76 mm (3"). 


| Figure 3.6 Table A-8 
| Built-up Floor Beam Spans - One Floor Supported (9.23.4.2.) | 
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Maximum Spans for Built-up Floor Beams Supporting not more than Two Floors in Houses (m (ft-in)) 


| | __ Maximum Span ° © 
| | i ce nT rs ee, ore ae f 
| Commercial Sd aageal tid Size of Built-Up Beam, mm (in) | 
| Designati Grade Length Tj ee oe 
esignation m 3-38 x 184] 4-38 x 184 |5-38 x 184] 3-38 x 235|4-38 x 235 5-38 x 235 3-38 x 286) 4-38 x 286) 5-38 x 286 
| (ft-in) __ (2x8) (2x8) | (2x8) | (2x10) | (2x10) | (2x10) | (2x12) | ex x ue ae x12) | 
| | ) ae te | oot!) oie |) om m m 
| | | 2.4 Nf OAR Bim, |'y Stam || Bites Nl Sirdalbme 4 OO tlh 4,05 ee 
| | (7' 10") (8 ) / (9' 6") (10' 3) (1 1 0") | (12' 2") | (1 3' a2) | (13' 3") a 3") | (15' viel 
| 3 | 2.45 270 line ZOt |) Soe |p ABM Sma. 3.62 | “4.52 "| 
(9' 10") (8 0") (8' 10") (Q' 6") (10' 2") | (1 yy 3) )) (12' 2") (1 q' 10") a3 e" | (14' 9") | 
3.6 | 2.31 254. | 20a 279, |, S2dmely 3.49 3.14 3.82 | 425 | 
Select (11' 10") | (7' 6") | (8' 23) | (8' AA) | (9' 1) | (1 0' v)) | (1 40 5) | (10' 3) (12! 6") | (13' 4 1") | 
| | | | | 
_ Structural 4.2 2.07 2.41 260 246 | 3.04 3.32 277. | 350 | 3.95 | 
(13' 9") GO y er 10) Bre) |. (810°), |) Oar 101035 -(9°1") ind 5") | 128144) | 
| | | 4.8 | 485... | 231 2.48 22d, ||, 2.7 Omen 9.17 2.50 3.14 | 3.69 
Spruce-Pine-Fir | @ 5' 9") | (cy 0") | (7' 6") | (8' i) | (7 3") | (9' 1") } (10' 4") (8' 2:) | (10' 3") (12' ‘lis) 
| (includes Spruce | | | 
(all species 5.4 1.69 2.13 2.39 2.02 2.53 3.00 2.28 2.85 3.42 | 
except Coast (17' 9") 66 6719") |) AIO) E72), |) (BS) OPO) 7S ish Cha teect22") | | 
| Sitka Spruce), | | | | | 
| Jack Pine, 6  dOGw i 195e |, 2:34 (86 ||) 2,32 2.79 2A di 2 G2ioenide 314 
_ Lodgepole Pine, | (19' 8") (Siete) (Gc42) pees Op) etal 0 Only iges| nw fiance) (Ont (Odi) ie (Sica Gl Owen) 
| Balsam Fir and > =~ or ae r = ian 7 ipa | an 
| Alpine Fir) 2.4 2.41 2.79 3.03 2.95 3.41 3.81 3.42 3.95 4.42 
(7' 10") We (7- 1On) aime: 12) CES) Tay (SMA GIT 725) | (412'5") | (11 2") | C120 11) 1456") 
| | | 3 | oiGmnie 20m |i 27un | 6264) |) S.05Melm 3.4101), 9.06° \n3.53, | 3.95 
(9 10") (7' dy) (8 2") (9' ls) | (8' lig) (10' 0") (1 “ 2) (1 0' 0") (1 a 6") (12' Aut) 
>) | 3.6 | 1.97 Z2lm | 204% | 244) | (2.78 3.01 Zl Oe eo 128 3:61), 5 || 
(11° 10") Groom 5)) (Oman) ah) Leva LO-) iin (Gedy) amine LOH) Cie (LOs 7s) GitetOs) | 
| | | | | | | | | | 
| ees ce 4.2 Bet be 2d te |42B5y || 228, | 25%eiy288e le 259 | 9290 | 324 | 
| | | (1 3 9") (O 11") (6 itis) (ia 8") (7' 3") | (8' 5") (9' Sa) (8' 5.) (9' 9") | (10' alia) 
| | | 
| | | 4.8 | 4.71 1Oyme er 220m. |) 084. |) 224d 2.69 2.42 | 2.79 342 || 
(1 5! 9") | (5 iP) | 6 ay) (7' Zz) | (6' 10") | (7' 10") (8' 9") | (7' alah) (9' th) | (10° 2) | 
| | | | 
5.4 | 1.61 1.86 2.08 1.97 2.27 204m 2:2e 2.63 2.95 
| | (1 7 9") } (5' 3") (6' tig) (6' 9") (6 5) (7' 5h) (8' 3") (7' 5") (8' iv) (9! 8") 
| 6 1 163i. | tern | 4:07, | oh66y | 2.15% br2.41_ || 50 | 279 | 
| | | (19' 8") (5: 0") (5: 9") (6 5") | (6' A) (i 0") (Gi 10") | é ny . & 2") (9' ay) 
| Not | 
otes 
| (1) Beam spans apply only where the floors serve residential areas as described in See the Canadian Wood Council Span Book for more information. 
Table 4.1.5.3., or the uniformly distributed live load on the floors does not exceed that All imperial values are based on hard conversion of metric span 
specified for residential areas as described in Table 4.1.5.3 values which are based on 305 mm (12"), 406 mm (16"), and 610 mm 
| (2) When the floors have a concrete topping of not more than 54mm (2") the spans must 24") spacings. In some instances, using the Canadian Wood Council 
| be multiplied by 0.8. pan Book will result in different values. Please check with your 
| (3) Supported length means half the sum of the joists spans on both sides of the beam. municipality before constructing to imperial dimensions. 
| (4) Straight interpolation may be used for other supported lengths. 
(5) Spans are clear spans between supports. For total span, add two bearing lengths. 
(6) 3-ply beams with supported lengths greater than 4.2 m (13' 9") require minimum 
bearing length of 114 mm (4-1/2"). All other beams require minimum bearing of 76 mm (3"). 
Figure 3.7 Table A-9 | 
ae Floor San! Spans - aye. Floors Supported (9.23.4.2.) | 
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Maximum Spans for Built-up Floor Beams Supporting not more than Three Floors in Houses (m (ft-in)) 


| Maximum Span °° 
| | ie il he ea Soo coy a eae i 
- Commercial Grade..| se ele nh Mk ee a Size of Built-Up Beam,mm (in) 
Designation Lengt 3-38 x 184| 4-38 x 184 | 5-38 x 184 3-38 x 235 |4-38 x 235 |5-38 x 235 | 3-38 x 286| 4-38 x 286| 5-38 x 286. 
(th) (2x8) | (2x8) 2x8) | (2x10) | (2x10) | (2x10) | (2x12) | (2x12) | (2x12) 
| Sie Ur eerie ie (een Wrenn 7) oo NTs. me sea tee MY. “4 
walk (ft-in) (ft-in) (ft-in) (ft-in) ___(ft-in) |_ (ft-in) (ft-in) | (ft-in) | (ft-in) 
| | | | | 
| 2.4 2.35 | 258 | 278 | 289 330 | 355 | 324 | 389 | 433 | 
(7' 10") (7' 8") (8' 5") | (9' i) | (9' 5") (10' 9") | (1 4 i) (1 0' 7 ) (12' 9") | (14' 2h) 
3 DO 2ADEMIE zibsal|t 240, 10 5.00 10330 9) 271 |) az |) 3.80. | 
(9' 10") (6' 1p) | (7' 10" } (8 Sy) | (7' 10") | (9' 10") | (1 Q' 9") | (8' 10") (1 1 2) | (2: 9") 
3.6 Aame2 20 43 © 2.08 DG?) ManSi06n Mime2;06.| ee 2o5) mie o84 || 
(1 af 10") (5' 8") (Ga Zu) (7' 1 1") (6 9") (8' 7) | (1 0' 0") (is 8") | (9' 8") | (1 i be if) | 
| eeu 4.2 (ese CA ee cia 1655 102.31 glk 277) timectOmm 261) 312 | 
| (13' 9") (5' 1") (6 4") (7' 6") | (Cy 0") | (7' 6") (9' 1") | (6 10") | (8' 6") | (10' Zs) | 
| 4.8 40 | 174. | 209. | 168 | 208 | 2.48 1.01 le 2.86 1) 2.60 
(1 5' 9") (4 7") (5' 8") | (6' 10") | (6 6") | (6 9") (8 1") (6 3") ( 8") (9' 2) 
A | | | | 
Spruce-Pine-Fir | 
| 5.4 1.28 | 159 | 1.90 | 1.54 1.90 2.26 1.76 | 246 | 2.55 
| species | | (17' 9") (4' 72") | (5' Zu) | (6' Fa") (5' 0") | (6 7) (7' 4") | (5' 9") | CG 1") (8' 4") | 
Peete ee | 6 149 | 147, | 174, | 144, | 176 | 208 |. te4 | 200mr\Meage- | 
| oe Spruce | (1 Q' 8") ul (3' 1 0") | (4° 9") (5' 8") | 4 (4 8") | x (8 o") ' (6' 9") J | a (5' 4") ' (6 6") a ACS | 
prensa 2.4 01 32 | 260 | 246 | 284 | 347 | 285 | 328 || 368 | 
| Alpine Fir) (7 10 ) (6' a) (7 if) (8' 6") | (8' 0") | (9' Sy) | (10° 4") | (9' 4 ') | (10' 9") | (12' 0") | 
3 Cr m2.OR GUN 2.2240 2205 |) 2.54 se ’Dieds 112 58.6) 206) 173.99 || 
(9' 10") (5' 10") (6' 9") | (a i) | G 2") | (8' )!)) (9' 3") | (8' 4") (9' 8") (1 Q' 9") 
3.6 64 90 | 2.42 2.01. | 2.32 2.59 Baa 269.1) 3.01 | 
| (11' 10") (5 4") (6 2") (6 ith) | (6 e) | (7' Zn) (8' Sy) (7' in) (8' 9") | (9' 10") | 
aso The 4.2 152 | 175 | 296 | 185. | 215 | 240 [es240\) 249 | 278 
| (13' 9") (4' 11") | (63) 8") (9 8") (6 0") | (a 0") (7' 10") (6 10") (8 2) (9' fll) 
| | | | | | 
48 CAO 1.640018 1.64) |) ati68, 1) 2.04) e224: ih 1.91 2.33 | 2.60 
(1 5' 9") (4' i) | (ts) 4") | (6 0") | (5 6") | (6' le) | (7' 4") | (6 Su) (7' Va) (8' 6") 
| 5.4 1.28 155 | 173 | 1.54 | 1.89 212 | 1.76 | 216 | 2.46 
(17' 9") (4' 2") (5' dn) (5' 8") | (6' 0") (6' ZB) (6' dali) | (6' 9") (7' fie) (8' 0") 
| 6 119 | 147 | 1.64. | 1.44 | 1.76 ih | Sarre |) PX PEE 
(19' 8") (3' 10") | (4 9") | (5' 4") (4 8") (5' 9") (6 ia) (6' 4") (6' 6") | (7' if’) 
Notes 


(1) Beam spans apply only where the floors serve residential areas as described in 


Table 4.1.5.3., or the uniformly distributed live load on the floors does not exceed that 
specified for residential areas as described in Table 4.1.5.3. 
(2) When the floors have a concrete topping of not more than 51 mm (2") the spans must 


be multiplied by 0.8. 


(3) Supported length means half the sum of the joists spans on both sides of the beam. 
(4) Straight interpolation may be used for other supported lengths. 


(5) Spans are clear spans between supports. For total span, add two bearing lengths. 


| (6) 3-ply beams with supported lengths greater than 4.2 m (13' 9") require minimum 


bearing length of 152 mm (6"). All other beams require minimum bearing of 114 mm (4-1/2"). 


Figure 3.8 


Built-up Floor Beam Spans - Three Floors Supported 


bP Ontario 


See the Canadian Wood Council Span Book for more information. 

All imperial values are based on hard conversion of metric span 
values which are based on 305 mm (12"), 406 mm (16"), and 610 mm 
(24") spacings. In some instances, using the Canadian Wood Council 
Span Book will result in different values. Please check with your 
municipality before constructing to imperial dimensions. 


Table A-10 | 
(9.23.4.2.) 
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Maximum Spans for Steel Beams Supporting Floors in Dwelling Units (m (ft-in)) 


| | Supported : Steel Beam Section Metric Designation (mm x kg/m) ® 
Storey(s) Joist ap bat foes ae ve er ‘ian: He, te cae Vet Pee eS ea ee oa 
Siipiporteds en, Onan mes meee eh ICCTA See ee ee oe ok oe eae eee 
| mM m m Van m m m m m m 
| | (ft-in) (ft-in) (ft-in) ——(ft-in) (ft-in) (ft-in) (ft-in) (ft-in) | (ft-in) (ft-in) 
2.4 5.50 6.50 7.30 | 7.80 | 8.10 9.20 10.0 | 10.4 | 11.4 
| ( 10") (18' 0") (21' 3) | (23' 11") (25' Ts) (26 6") | (30' 2") (32' 9") (34' 1") | (37' 4") 
| | | 
| 3 5.20 6.20 6.90 7.40 7.60 8.70 9.40 9.80 10.7 | 
(9' 10") (170) e204) (22' 7") (24' 3") (24' 11") (2826) ie (C0 105) ) n(S2Zede) (35' 1”) 
3.6 4.90 5.90 6.60 7.10 7.30 8.30 | 9.00 | 9.40 10.2 
| One (11' 10") (16'0") | (19'4") (21' 7") (23' 3") (23' 11") (2 feo) | (29'6") | (30'10") | (33' 5") 
| 4.2 4.80 5.70 6.30 6.80 7.00 8.00 860 8.90 9.80 
(13' 9") (15' 8") (18' 8") (20' 8") | (22'.3") (22' 11") (26' 2") (28' 2") (29' 2") (32, 1") | 
48 4.60 5.40 CHOSE GEO TO OME.goPOKe 770) | _ si4gPryl welag td josee0 OO 
(15° 9") | (15' ‘We) (17' 8") (20' 0") | (21' ite) | (21' as) (25' 3) | (27' 6") | (27' 6") (31' 2") 
| | 
5.4 4.50 5.10 5.90 6.40 6.20 7.50 8.10 8.00 9.20 | 
(17' 9") (14' 9") (16' 8") (19' 4") (20' 11") (20' 4") (24' 7") (26' 2") (26' 6") (30' 2") | 
| 6 4.30 4.90 5.80 6.20 |  §.90 7.30 7.90 7.60 9.00 | 
lage (AOE Ss) ies ate taal a abelian (A Oey) te al cea (LOO i tel es 2 Oe) orci (vl 4s) (23:17) (251 Ain Wie (24110) cal (29' 6") 
= —— ——— as 4 s = em Saat 
24 | 4,90 5.60 640 | 6,90 6.80 8.20 8.80 S70. iy 700. | 
(7' 10") | (16' 0") (18' 4") (20' 1 sli) (22' Ue) | (22' ey (26' 10") (28' 10") (28' 6") (62 9") | 
| 3 4.40 5.10 | 6.10 | 6.50 6.10 7.70 | 7.80 8.30 9.30 | 
| (9 10)) ee (4U5))an G68) a(20u0D iN Si (2423)) | (20'0") | (25S) (225) een ( 25) 75) (30' 6") 
| | | | | 
| 3.6 4.10 4.60 5.60 6.20 5.60 7.00 7.80 7.20 8.50 
(11' 10") (13" 5") (a5) (18' 4") (20' 4") (18' 4") (22d) (25! 7°) | (23' 7") (27' 10") 
Two | | | 
) | 4.2 3.80 | 4.30 | 5.30 5.80 ie 5:20 6.50 | 7.20 | 6.70 | 7.90 
| (329) ea Pea zpos) | (14°1") | (17' 4") | REC NGAGE KUO I. MCSA CA ay |) eared) | 
| 4.8 3.50 | 4.10 4.90 5.40 4.90 6.10 6.80 6.20 7.40 
(15' 9") (AES) | (13! 5") (16' 0") (17' 8") (16' 0") (20' 0") (22535) (20' 4") (24' 3") 
| 5.4 3.40 | 3.80 | 4.70 5.10 4.60 5.80 | 6.40 | 5.90 7.00 
(Glee 9") | (ite is) (12' Dy) | (15' Sp) | (16' 8") | (1 5' i) | (19' 0") | (20' qa) | (1 g' 4") | (22' a5) 
6 320° | 370 | 4.40 4.90 440 5.50 610. |'.6.60,. | mx 670a | 
Ke (19' 8") (10' 5") | Za) (14' 5") (16' 0") (14' 5") GSO | TOPO) 1 | Pay 
— ee ae 
Notes ay ; : See the Canadian Wood Council Span Book for more information. | 
| (1) Supported joist length means 1/2 the sum of the joist spans on both sides of the beam. All imperial values are based on hard conversion of metric span | 
| (2) In some cases the nominal depth may be significantly different from the actual depth. values which are based on 305 mm (12"), 406 mm (16"), and610 mm 
Consult your supplier for exact dimensions or the Canadian Steel Institute Design 24") spacings. In some instances, using the Canadian Wood Council 
Handbook. ; pan Book will result in different values. Please check with your 
3) Spans are clear spans between supports. For total length, add two bearing lengths. municipality before constructing to imperial dimensions. 
| rs These spans apply to steel beams with laterally supported top flanges for floors. 
For roofs and floors please see other tables in the Building Code. | 
| Figure 3.9 | 
(9.23.4.3.) | 


l Maximum Spans for Steel Beams - Supporting One or Two Storeys 
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Joist SELECTION 


Joist span tables are provided in the 
Housing Code. A floor joist selection 
table for Spruce-Pine-Fir species joists, 
No. 1 and No. 2 Grade is presented in 
Figure 3.10. Note that all limitations 
from the Housing Code’s joist selection 


Further strengthening can result if the 
subfloor is glued and/or screwed to the 
top of the floor joists. The subfloor and 
joists act together to form an integral T- 
beam which can often eliminate or sig- 
nificantly reduce excessive bounce or 
vibration in a floor system. Gluing can 
also reduce floor creaking and 
squeaking. 


span table for special cases such as a 
38 to 51 mm concrete topping of mini- 
mum 20 MPa compressive strength 
placed directly on the subfloor. Beam 
spans established in the tables which 
support floor joists supporting con- 
crete topping not more than 51 mm (2") 
thick must be multiplied by 0.8 or a re- 
duced span by design. 


tables apply equally to this table. 

Where a floor is required to support a 
concrete topping, the spacing of the 
joists must be reduced accordingly to 
allow for the loads due to the topping 
(see the Appendix A of the Code for 
details). Alternatively, the Building 
Code Compendium contains a joist 


Three alternative load redistribution 
methods are available in the selection 
tables. The Code recognizes that 
strapping, bridging or a combination of 
the two can strengthen the load carry- 
ing capacity of a floor system. 


Maximum Spans for Floor Joists for Living Quarters and Bedrooms (m (ft-in)) 


| Strapping Only" Bridging Only wy) Strapping and Bridging” | 
bees = aul un ui SJ dl agetet ae 2 
Commercial | Joist s acin J ist Spacin 4 ist Spacin 
Grade Member Size pacing dist Spacing Ols pac o- 
Designation | a Spee ee $e A! eee | 
(inches) 305 mm; 406 mm. 610 mm | 305 mm | 406 mm_ 610 mm | 305 mm) "406 mm | | 610 mm 
| (25) | (16") (24") (12") (16") | (24") (12") (16") (24") 
=a Pte 
| 38 x 89 ess |) ere es acy ieee | 58 1.99 | 1.81 | sdi58 
| (2 x 4) (6' i) (5' i, (5' 2) (6' 6") (5' aie) (5' 2) (6' 6") | (5' alate) (5' 2.) 
Spruce - Pine - Fir 38 x 140 2.92 2.71 i 2.49 3.14 | 2.85 | 2.49 3.14 2.85 | 2.49 
(ones Spruce (2 x 6) (9' 6") (8' 10") | (8'2") (10' 3") (9' 4") | (8' 2") (10' 3") (4) (8123) 
(all species except No.1 | | | 
: | 38x 184 SO4 o.oo 3.20 S515 00. Weare 3.09 sees. yee nl 23.27 
| ee arene Spruce), | and 2 | (2 x 8) (1 i ie) (1 4° 0") (1 0' Siu) (12' 5") | (1 gf 8") | (1 0' 8") (a3) th) (12' 24) | (1 0' 8") 
| . | | 
archaic ely: 38x295 | 417 | 308 | 377 | 444 | 447 | 3.02 | 460 | 429 | 4.00 
Alpine Fir) (2 x 10) (13' 8") (12' 11") |» (12' 4") (14' 6") (1SRS ye C2 anOL)e (151415) 4 OL)e touts) | 
| | | 
| 38 x 286 4.75 | 452 | 4.30 5.01 | 4.74 | 4.42 SPAlr/ 4.82 | 4.49 
(2 x 12) (TS a7 e144 Oo) Tas) (1675) ee (1 Seo.)) sean) (Oats) | as 9") (14' 8") | 
a= ik Suites tes Gey cee Pb is eh a nine Lee hd : L wear? or] ae | 
| Notes All imperial values are based on hard conversion of metric span 
(1) Strapping and Bridging shall conform to Article 9.23.9.4. of the Code. values which are based on 305 mm (12"), 406 mm (16"), and 610 mm 
Gs ') spacings. In some instances, using the Canadian Wood Council 
| pan Book will result in different values. Please check with your 
| municipality before constructing to imperial dimensions. 
_ Figure 3.10 
| Floor Joist Spans (9.23.4.2.(1)) | 
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Engineered Floor Systems 


Wood "I" or wood truss floor systems 
are generally proprietary in nature, 
and must be designed. Information 
such as support details, truss 
location, bracing and bridging 
details, point loads, dead loads, live 
loads, bearing length, connector 
hardware and details should all be 
included on drawings and engineer- 
ing reports for these floor systems. 
Other structural components, includ- 
ing foundations, should not be 
overlooked where these systems are 
used and may require component 
design. 


Note: Competent design will be 
required in all situations where Part 4 
applies. 


The manufacturers’ layout that is 
required for application for a building 
permit should be kept on site, for 
easy reference during inspections. 


Details shown may be typical but 
refer to specific manufacturer 
requirements for specific applica- 
tions. 


50 x 100 mm (2 x 4) Backer block. | 
minimum squash Nail as | 
blocks to support load | 
bearing wall above 


Do not cut or notch joist flanges 
unless acceptable under 
manufacturer specifications 


Solidly block | 
point loads from Point 
above to bearing load 
plate below from 


Ensure joist bearing length 
meets the manufacturer 


— 


ly ee 


Rim IN 


eo 


“50 x 100 mm (2x 4) 
minimum squash blocks 


Do not cut holes too 
close to supports. 
Refer to manufacturer 
specifications. 


Floor Joist to Foundation Connection 


Side View Top View 


Floor joist 


4 


One nail into 

each flange 

(nail size is 
dependent on 
joist type and size) 


Toe nail on 
each side of 
floor joist flange 
Mud sill to mud sill 
45mm (1-3/4”) 
minimum bearing 


Mud sill 


De Ontario 


3-12 Floor Systems 


2014 CODE AND CONSTRUCTION GUIDE 


Load Sharing 


Load sharing systems can be 
used in houses to help 
strengthen and stiffen floors 
and to help floor joists to 
aggregately support loads. In 
general, the system involves 
tying the floor together to act as 
a unit. The system restrains 
the joists from twisting and 
better utilizes the strength of 
the joist material. 


A basic load sharing system 
involves the use of solid 
blocking, bridging, strapping or 
any combination of these as a 
means of supporting loaded 
floor joists by unloaded ones. 
This basic load sharing system 
for all floors is a requirement of 
the Code. 


Solid blocking consists of single 
pieces of boards or blocks set 
at right angles to the joists and 
fitted between them. Cross 


should be in straight lines which 
continuously extend the entire 
length of the floor. 


Bridging should not be fixed in 
place until after the subflooring 
has been nailed to the joists. 
When the floor joists have 
adjusted themselves to the 
subflooring, the bridging should 
be fixed into place. 


Strapping fastened to the 
underside of the floor joists can 
also be used as part of the 
basic load sharing system. A 
panel finish such as gypsum 
board can also be used instead 
of strapping. 


Specific requirements for 
blocking, bridging and strapping 
can be found in the Housing 
Code. 


To further enhance the perfor- 
mance of the floor, the subfloor 
can be coupled to the joists. 
The subfloor can be glued and 
screwed to the tops of the joists 
to form a series of T-beams. 
This composite structural 
system provides a degree of 
rigidity not available in conven- 
tionally framed floors. 


With careful regard to manufac- 
turer instructions for glue 
applications, a glued and 
screwed floor with blocking 
and/or strapping will reduce or 
eliminate the problem of the 
squeaky floor, particularly in 
those floors where joist spans 
are at or near the limits of the 
span tables. Use two rows of 
bridging or blocking near 
midspan to stiffen floors. 


bridging consists of transverse Sg Note: Canadian Wood Council 


i ; F oe, Ly tables can be used to increase 
| ee small Rael Deere Sold blocking betwesnjolsis Screwetinig the spans of screwed and glued 
se pairs, wnicn cross eac and fixed into place after : joists and glued floors. 


other between joists. To be 
| effective, the rows of bridging 


subfloor installed S. | 
5 : : < | fj | To 
, LED S | 


Strapping 


(ZUASS 


// 


A 
Z\. 
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FLOOR NAILING 


BUILDING CODE REFERENCES 


DIVISION B 
9.23.3,3. 
9.23,3.4, 
9.23,8.3. 


Prevention of Splitting 
Nailing of Framing 
Built-up Wood Beams 


Floor nailing requirements can be 
found in Article 9.23.3.4. of the Code. 
These nailing provisions encompass 
all nailing requirements for houses. 
The requirements as they apply to the 
floor system alone follow. 


NAILING OF FLOOR FRAMING 


Figure 3.11 identifies the minimum nail 
length and number to be used in the 
framing of floors. Nails must be stag- 
gered in the direction of the grain and 
kept well in from the edges of the mem- 
ber to minimize splitting of the wood. 


NAILING OF BEAMS 


The requirements for the nailing of 
built-up wood beams are intended to 
ensure that the built-up wood mem- 
bers act as a single piece of lumber. 
Three, four, or five individual pieces of 
lumber that comprise a beam and that 
have not been suitably tied together 
will not have the same strength as the 
equivalent single piece of lumber. Fig- 
ure 3.12 and 3.13 show the Code re- 
quirements for nailing of built-up 
beams. 


Floor Nailing 3-13 


Nailing for Framing 
SBR RBS eS TE ON Bs SN SO Tn Re EN SONS 


Minimum Number | 
Minimum Length Nails or Waximum Spacing | 
Construction Detail | mm (inches) | of Naiis’ g | 
¢ Floor joist to plate - toe nail 82 (3-1/4") 2 
¢ Wood or metal strapping to underside of 57 (2-1/4") 2 | 
floor joists | 
* Cross bridging to joists 57 (2-1/4") 2 each end 
| « Double header or trimmer joists 76 (3") 300 mm (11-3/4") o.c. 
¢ Floor joist to stud (balloon construction) 76 (3") 2 
« Ledger strip to wood beam | 82 (3-1/4") 2 per joist 
+ Joist to joist splice 76 (3") 2 at each end 
* Tail joist to adjacent header joist 82 (3-1/4") 5 
(end nailed) around openings | 101 (4") 3 
* Each header joist to adjacent trimmer 82 (3-1/4") (3) 
joist (end nailed) around openings 101 (4") 3 
—— = = = ee = a A es re a a — 
Figure 3.11 | 
Nailing for Framing (9.23.3.4.) 


Double row of nails, 
min. 89 mm (3-1/2") 


100 - 150 mm (4" to 5-7/8") 
from end of each member 


Figure 3.12 
Nailing of Built-up Beams 


min. 38 mm (1-1/2") 
iene members laid on 
ip! edge to form 


1 
| 
max. 


450mm —_ 400 - 150 mm (4" to 5-7/8") 


cross-section 
nailing 
patterns 


Note: 

As an alternative to nailing, bolt members together with minimum 
12.7 mm (1/2") diameter bolts with washers and spaced 1.2 m 
(3' 11") max. 0.c. with end bolts not more than 600 mm (23-5/8") 
from the ends of the members. 


(9.23.8.3.) 
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S = Span 


Joints not 


SS 
<A—=$ We 


JONES 


Minimum egy 
length must conform 
to Article 9.23.8.1. 


permitted 


| 


Beam 
end 


Joints permitted 
in shaded areas 


Joints in individual 
members of a built up 
beam must occur over a 
support, except: where a 
beam is continuous over 
more than one span, the 
joints of individual 
members may be placed 
within 150 mm (5-7/8") of 
the end quarter points of 
the clear spans closest to 
interior supports (ie. not 
close to beam ends) 


Foundation wall 


S = Span 


quarter point 


Joints in adjacent members of the 
beam must not occur at the same end 


Beam 
width ! 
150 mm (5-7/8") : 
; 
1 1 
i} 


, Width of joints at or 

| near end quarter points 
' shall not exceed half SS 
, the beam width 


Figure 3.13 


Nailing of Built-up Beams 


(9.23.8.3.) 
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JOIST AND BEAM 
SUPPORT 


BUILDING CODE REFERENCES 


DIVISION B 


9,20.8.3. Bearing of Beams and Joists 


O20 Bearing for Beams 

9,23.9.1. End Bearing for Joists 
9,23.9.2. Joists Supported by Beams 
9.23,9.3. Restraint of Joist Bottoms 
9,23.9.4. Strapping and Bridging in Tables 


A-1 andA-2 


Wood, glue-laminated or steel beams 
used in houses must bear no less than 
89 mm (3-1/2") at end supports to 
avoid the crushing of beam or support 
material and to adequately transfer the 
load from the beam to the support. 
Beams should be level and bear even- 
ly. Refer to Figure 3.14. Further re- 
quirements for built-up wood beams 
are detailed in the notes associated 
with the span tables in the Code. For 
example when supporting not more 
than one floor, 3-ply wood beams sup- 
porting lengths greater than 4.2 m(14') 
require a minimum bearing length of 
114 mm (4-1/2") while 4-ply and 5-ply 
wood beams will only require a mini- 
mum bearing length of 76 mm (3"). 


End bearing for joists can be no less 
than 38 mm (1-1/2"). 


Any beam or joist bearing that does not 
comply with Part 9 must comply with 
Part 4. 


Beams must bear 
not less than 89 mm 
(3-1/2") at end 
supports 
(9.23.8.1.(1)) 


End bearing for 

joists must be not 
less than 38 mm 
(1-1/2" 


Figure 3.14 
Joist and Beam Bearing 
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Joistand Beam Support 3-15 


ACIS ORES Sh 


Joist 


Joist hanger or other suitable 
mechanical connector to resist 
expected loads. Ensure all hanger 
nails are installed according to 
hanger manufacturer’s instructions 
(number, type, and size) 


Figure 3.15 


ee 


toe 
Iw at top 


(ECR RS 


Two nails 
below joist 
50 mm (2”) 
38 x 64mm (2x3) Part 
ledger strip 


Nailing of ledger strip as per 
Figure 3.11: two 82 mm (3-1/4") 
long nails per joist 


Alternatives for Mounting Joists Into the Sides of Wood Beams 


Two toe 


ww at top 


ACQUIS SSS 


38 x 38 mm (2 x 2) 
ledger strip 


Z 


[ 


<1 


Joist nailed to beam with min 4 nails, 
at least 89 mm (3-1/2") long 


(9.23.9.2.(2)) 


Joists SUPPORTED BY BEAMS 


Joists can bear directly on beams or 
they can be framed into the beam side. 
A side-mounted joist framing system 
allows for increased headroom and an 
unobstructed ceiling. This framing al- 
ternative, however, makes duct layout 
more difficult since duct chases which 
would otherwise be present are now 
obstructed by beams. 


Joists can be side mounted to wood 
beams with joist hangers or they can 
bear onto ledger strips which are 
nailed to the beam. Figure 3.15 illus- 
trates the Code requirements for joists 
that frame into the sides of wood 
beams. Figure 3.16 also shows the 
provisions for joists that are mounted 
onto the sides of steel beams. 
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BEAM TWISTING 


When load is applied to beams and 
joists there is anatural tendency for the 
member to twist out from under the 
load. This twisting must be resisted if 
the beam or joist is to achieve its full 
strength. 


Joist supported by 
wood ledger 


The steel beam selection tables have 
been developed assuming the steel 
beams will be supported laterally; that 
is, a means is provided to resist the 
twisting of the beam as load is applied. 
Steel beams are considered laterally 
supported if load carrying wood joists 
bear on the top flange of the beam at 
. intervals of 610 mm (24") or less over 
38x 38. mm (2.x 2) min. lumber its entire length and if 19 mm x 38 mm 
(1 x 2) wood strips in contact with the 
top flange are nailed on both sides of 
the beam to the bottom of the joist. Re- 
fer to Figure 3.17. 


Splice 38 x 38 mm 
(2 x 2) min. and 
6 Ame mm (23-5/8") 


6.3 mm (1/4") min. diameter bolt - bolted 
through web - with spacing not more than 
600 mm (23-5/8") apart 


Joist supported on 
bottom flange of beam 


Max. 610 mm (24") 
between joists 


Splice 38 x 38 mm 
(2 x 2) min. and 

600 mm (23-5/8") 
long 


In both cases, provide 12 mm eee min. clearance 
between splice and beam to allow for shrinkage 


Figure 3.16 
Alternatives for Mounting Joists Into the Sides of Steel Beams (9.23.9.2.) 19 x 38 mm (1 x 2) 


wood strips to prevent 
movement of top flange 


(9.23.4.3.(3)) 
Figure 3.17 
Laterally Supported Steel Beams 
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=) Note Joist TWISTING 


@) Strapping is not required if furring strips or 


peek, eee ee Floor joists must be restrained from 


twisting. Toe-nailing their ends to the 
supports and end-nailing them to 
header joists is the most common 
method of restraint. Continuous strap- 
ping, blocking or cross-bridging near 
the supports may also be provided to 
resist joist twisting. 


Bridging, strapping or both must be 
provided for the full development of the 
strength of the floor as noted earlier. 


Figure 3.18 illustrates approaches to 
floor stiffening. 


Rows of bridging or strapping must not 
be more than 2.1 m (6' 10") from each 


Options for restraining joist twisting: support and at intermediate locations 
1. end nail to header and toe nail to support OR so that the distance between rows 
2. provide continuous strapping near support AND does not exceed 2.1 m (6! 10"). Bridg- 


3. cross bridging or solid blocking (not shown) near support ing and strapping must not Bemintan 
rupted, but must extend from joist sup- 
Figure 3.18 (9. port to joist support. 

Restraining Joist Twisting at Ends ( 
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OPENINGS IN FLOORS © 


BUILDING CODE REFERENCES 


Three 101 mm (4") nails 


as per Figure 3.11 
DIVISION B 


9,23.9.5, Header Joists 
9,23,9.6. Trimmer Joists 


9,23.9.7. | Support of Tail and Header 
Joists 


Floor openings must always be rein- 
forced with double headers when the 
length of the header at the opening ex- 
ceeds 1.2 m (3' 11"). Double trimmer 


Header Joists ie : 
joists are required when the length of 


Single when L1 is 1.2 m 


(3' 11") or less the header at the opening exceeds 
Trimmer Joists Sam ER 800 mm (2' 7"). Headers at the opening 
amaneas eon i SE ie a 
SS Calculate size when L1 imilar- 
Double when Lt i longer SSS. i lerger tan 3m RGAE EEE Ege coiou: 
cee Sete mR ey Abie REO pie es lated when the header length at the 
longer than 2m (6 7") opening exceeds 3.2 m(10'6"). Refer 
to Figure 3.19. 
(9.23.9.5.) 
Figure 3.19 (9.23.9.6.) 
Framing Around Floor Openings (9.23.9.7.) 
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SUPPORT OF INTERIOR 
WALLS 


BUILDING CODE REFERENCES 


DIVISION B 
9,23.9.8. Support of Walls 


Loadbearing interior partition walls 
that carry no floor load and that are at 
right angles to floor joists must be no 
more than 900 mm (2' 11") from the 
joist support, such as a beam or load- 
bearing wall. If floor loads are present, 
the support can be no further than 
600 mm (28-5/8") from the loadbearing 
partition. Figure 3.20 illustrates this 
Code provision. 


The support of non-loadbearing walls 
must be consistent with the Code pro- 
visions as illustrated in Figure 3.21. 


Unoccupied roof space 


Loadbearing wall 
not supporting floor 


Loadbearing wall 
supporting one or 
more floors 


600 mm (23-5/8") 
maximum 


S Joists at right angle 
to loadbearing walls 


yy IIS s 
UU Z 
AY SAS Ee 

YS VRRRICIIXSS 


Figure 3.20 


Location of Loadbearing Interior Walls (9.23.9.8.(5)) 
| ‘ 
Non-loadbearing walls | 
Non- parallel to the floor shallbe = _Non- | | 


loadbearing supported by a joist directly  !oadbearing wall 
wall | beneath the wall or on 
blocking between the joists | 
| (9.23.9.8. (1)) 


max. spacin 
AeZam Sieh 
aan =), 
NSN 
SS > 
Z )) } 
Ae 
2 
Joist 
Double joist Blocking between a 
recommended separated joists, min. 
38 x 89 mm (2 x 4) 
Figure 3.21 
Support of Non-Loadbearing Wallis (9.23.9.8.) 
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| 


PERPENDICULAR 

TO JOISTS 

Header Double joist | Use joist hangers end- 
nailed with three 101 mm 
(4") nails penetrating at 
least 64 mm (2-1/2") 

into each joist as better 
building practice 


window 


doubled header joist in conformance SS —~< Minimum 6 times 
with Figure 3.11 as follows: tS = overhang length 
Five - 82 mm (3-1/4") toe nails y oo 
Three -101 mm (4") end nails Y 

Overhang ae-t 
Cantilevers shall not support floor loads from other length 
storeys unless calculations are provided to show that 
the allowable design stresses of the cantilevered joists 
are not exceeded 
(9.23.9.9.(2)) Maximum Minimum Floor 

Overhang Joists Supporting 


PARALLEL Z Ree pe 
TO JOISTS 400mm | 38x 184mm 


(15-3/4") (2 x 8) 
600 mm 38 x 235 mm 
(23-5/8") (2 x 10) 


more than 
600 mm 


(23-5/8") 


competent 


RS design 


Bay 
window 


Header joist is supported by 
floor framing so it must be 
supported by suitable joist 
hangers or nailing 
(9.23.9.7.) 


SS 
co 
Overhang 
length 


Figure 3.22 Header joist 
Cantilever Floor Joists (9.23.9.9.) 


bP Ontario 


CANTILEVERS re) 


BUILDING CODE REFERENCES 


DIVISION B 


9,23.9.7. Support of Tail and Header 
Joists 


9,23,9.9. Cantilevered Floor Joists 


Cantilevers are limited to 600 mm 
(23-5/8") in the Code. Calculations 
must be provided for all other cases. 
Figure 3.22 shows the Code require- 
ments as they relate to cantilevers. 
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SUBFLOORS 


BUILDING CODE REFERENCES 


DIVISION B 

9'25;3,0% Fastening for Sheathing and 
Subflooring 

9.23.14.1. Subflooring Required 

9.23.14.2. Material Standards 

9.23.14.3. Edge Support 

9.23.14.4. Direction of Installation 

9,23.14.5. Subfloor Thickness or Rating 

9,23.14.6. Annular Grooved Nails 

9,23.14.7, Lumber Subflooring 


Subflooring is used where finish floor- 
ing does not have adequate strength 
to support the design loads. Subfloor 
wood panels must conform to a num- 
ber of standards including: 


Subfloors 3-21 


¢ CSA0121-M, “Douglas Fir 
Plywood”, 

¢ CSA0151, “Canadian Softwood 
Plywood”, 

¢ CSA0153-M, “Poplar Plywood”, 

¢ CAN/CSA-0325.0, “Construction 
Sheathing”, or 

¢ CSA 0437.0, “OSB and 
Waferboard”, 


Particleboard subflooring may only be 
used in factory-built floor systems 
which are not exposed to weather. 
This subflooring material must meet a 
number of water repelling require- 
ments identified in Article 9.23.14.2. of 
the Building Code. 


THICKNESS, SUPPORT AND NAILING OF 
SUBFLOORS 


Figure 3.23 provides a summary of the 
subfloor thickness requirements of the 
Code depending on the subfloor mate- 
rial, the support spacing and the fin- 
ished floor anticipated. 


Subfloors must provide adequate sup- 
port for ceramic tile to prevent crack- 
ing. Refer to Chapter 14 Interior Fin- 
ishes. Other subfloor support 
requirements are illustrated in Figure 
3.24, 


The nailing requirements for subfloors 
are contained in the general nailing 
provisions of the Code. These are 
summarized in Figure 3.25. 


Thickness of Subflooring, mm (in) Depending on Support Spacing and Type of Material 


Maximum Spacing Plywood and O-2 R-1 Grade | 
of Supports Grade OSB Waferboard and Particleboard Lumber | Finished Flooring 
| mm (in) O-1 Grade OSB | 
. ul —— 
406 (16") 15.5 (5/8" 15.9 (5/8") 15.9 (5/8") 17.0 (11/16") Other 
508 (20") 15.5 (5/8" 15.9 (5/8") 19.0 (3/4") 19.0 (3/4") 
610 (24") | 18.5 (3/4") 19.0 (3/4") 25.4 (1") 19.0 (3/4") 
610 (24") 12.5 (1/2") 12.7 (1/2") as above as above 19.0 (3/4") wood strip at | 
or less right angles to joists | 
7 = be a - = = — se ci b s 
406 (16") 12.5 (1/2") 12.7 (1/2") | as above as above panel underlay or 
or less concrete topping* 
Figure 3.23 
Thickness of Subflooring (9.23.14.5.) 
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Plywood subflooring shall be installed with the surface grain at right angles to the joists and 
with joints parallel to floor joists staggered. 


staggered. 
(9.23.14.4.) 


oa ote Tongue-and-groove 


OSB subflooring conforming to O-1 and O-2 grades in CSA-0437.0 and waferboard 
subflooring conforming to R-1 grade in CSA 0437.0 shall be installed with the direction of 
face orientation at right angles to the joists and with the joints parallel to floor joists a yo oe 


iia 
a 
ieee. ee eee he ei, 
poe toa mal 


— 


Where support is required, for edges of panel-type subflooring, 
the support shall consist of borigus arc preove panel edges, 


/@ 


gs 


oo 


or not less than 38 x 38 mm (2 x 2) blocking securely 
nailed between framing members. Joist 
ee) 38 x 38 mm (2 x 2) min. blocking 
ee \\I 
Figure 3.24 
Support of Subfloor Edges (9.23.14.) 


=) 


Fasteners for Sheathing and Subflooring 


Minimum Length of Fasteners for Sheathing 
and Subfloor Attachment, mm (in) 


Element (a a Pal on oe >. 2 7 ai 


Common or — Ring Thread Roofing Nails Staples 
Spiral Nails | Nails | 
ses 


Minimum No. or Maximum | 
Spacing of Fasteners 


Plywood, waferboard or | | 
|} 51(2") | 45(1-3/4") | N/A 54 (2") 


150 mm (5-7/8") 0.c. along 
edges and 300 mm (11-3/4") o.c. 
along intermediate supports 


strandboard from 10 mm (3/8") to 
| 20 mm (3/4") thick 
| | | | 
=: a a a ore Poe are Ceneine te a a a= es ee a Se 
| | 
| Board lumber | | 
| 184 mm (7-1/4") or less wide 51 (2") | 45 (1-3/4") | N/A | Sili(Zs) 


2 per support 


Note to Table: Other subfloor elements can be found in the Code 


Figure 3.25 
Fasteners for Sheathing and Subflooring 


(9.23.3.5.) 
(9.23.14.6.) 
(9.23.14.7.) 
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NOTCHING AND 
DRILLING 


BUILDING CODE REFERENCES 


DIVISION B 


S23; 5mk Holes Drilled in Framing 


Members 
Oi28;5r2} Notching of Framing Members 
The drilling and notching of floor mem- 
bers to allow the passage of piping, 
ducts and other services, is affected 
by provisions of the Code. Care must 
be taken not to cut and notch wood 
joists and beams in amanner which re- 
duces the strength and load carrying 
ability of the structural member. Figure 
3.26 illustrates notches, holes and their 
location in floor members permitted by 
the Code. 


Pre-determined actual hole sizes are 
required from electricians and plumbers | 
at the design stage to decide on the | 
optimum size of the joist. 


ue 2 Soe) 


Notching and Drilling 3-23 


NOTCHING 


Notches only 
permitted when 
located on the 
top of member. 


Figure applies 
to roof, floor or 
ceiling framing 
but not for wall 
studs. 


Member Size 


38 x 89 mm (2 x 4) 

38 x 140 mm (2 x 6) 
| 38 x 184 mm (2 x 8) 
_ 38 x 235 mm (2 x 10) 


38 x 286 mm (2x12) 


Max. distance from edge of support not to 


exceed 1/2 the depth of member 
i Max. depth of notch 1/3 depth of 
member OR Depth of member is 


Maximum distance 
from edge 


44 mm (1-3/4") 
| 70mm (2-3/4") 
| 92 mm (3-5/8") 

117 mm (4-5/8") 


143 mm (5-5/8") 


Maximum depth 


of notch 


30 mm (1-1/8") 
46 mm (1-3/4") 
61 mm (2-3/8") 
78 mm (3") 

95 mm (3-3/4") 


Ea eo 


(9.23.5.2.) 


DRILLING 


Holes must be 


located a min. of 50 mm -,- - - ----— 


(2") from edge of 
member 

OR 

depth of member 
must be increased 
by size of hole 


Figure 3.26 
Notching and Drilling 


Max. diameter of holes 


not to exceed 1/4 D 


38 x 89 mm (2 x 4) 
38 x 140 mm (2 x 6) 
38 x 184 mm (2 x 8) 
38 x 235 mm (2 x 10) 
38 x 286 mm (2 x 12) 


D = depth of member 


Maximum Hole 


[BAREIS RESIST ASE DS SS SUI SES 1 


not permitted 

35 mm (1-3/8") 
46 mm (1-3/4") 
58 mm (2-1/4") 


71 mm (2-3/4") 


(9.23.5.1.) 
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WORKED EXAMPLE 


Floor Construction: Using Joist and Beam Span Tables 


Example A - Maximum Allowable Joist Span 


Assume a situation in which 38 mm x 184 mm 

(2 x 8) No. 2 Grade Spruce floor joists are used 
and where there are no concentrated loads on 
the floor joists. The floor joists are supporting a 
living room with no concrete topping and spaced 
at 406 mm o.c. (16") with strapping and bridging. 


What is the maximum allowable span (A) for the 
floor joists under these conditions? 


Solve for A 


Example B - Maximum Allowable Beam Span 


During plans examination for a two storey house, 
a wood beam (No. 2 Grade Spruce) is shown on 
the drawings as supporting only one floor. The 
beam is “built-up” from four pieces of 38 mm x 
184 mm (2 x 8) lumber. Assume that beams are 
laterally supported not subjected to concentrated 
loads. (For an explanation as to what constitutes 
lateral support see Figure 3.17.) 


What is the maximum allowable span (B) for the 
beam under these conditions? 


Solve for B 


Strapping 


a ae 
Ee ea 


Solution for A 


Use Figure 3.10 
The maximum allowable joist span is 3.72 m (12' 2"). 


Solution for B 
Use Figure 3.6 


The maximum allowable beam span is 2.95 m (9' 8") for 
supported joist length of 3.6 m (11' 10"). 


38 mm x 184 mm (2 x 8) 
No. 2 Grade Spruce floor joist 


4-38 mm x 184 mm il 
(2 x 8) built-up wood 


: 
il SISA Were 
OOD KK 
eo SINAN 4 NNR 
TKK. BD YDIWY 
YYW: KKAKKK 
RK: BSA 
VYYNN RARE 
RK Supportin WY 
i: PP ONG 
SAR YN 
ae alll ee | column 
LP CAS. 
UU S 
SONS OY 
QRRRE: KS 
RN 
RRORE ec eS SSO 4 
RRR RRR ORO OOO OOOOROOERERKRKKK_[L]A]KRR]KEKESS 
CCRIEEEEKXIK{[XK«KQ“’?EKKRRQRRREGRRCr°U x oy oi“Yyi«O OLS 
WRN RORY VY VI Y9°/"_S QIEaREXK(DKREREKAKK 
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Room and Space Dimensions 4-1 


ROOM AND SPACE 
DIMENSIONS 


In housing, rooms and spaces are usually intended for specific 
uses. A major requirement for rooms is that the appropriate space 
is provided for a room’s intended use. 


The minimum ceiling heights and floor areas required for a variety 
of intended uses are based on the evolving needs of occupants 
and past experience. The accommodation of people, furniture and 
appliances, while still allowing for movement within a room or 
space, form the basis of prescribed minimum requirements in the 
Code. 


It is also intended that all dwelling units contain certain types of 
rooms for specific purposes. Every dwelling unit must have at least 
one separate bathroom. Space for functions such as sleeping, the 
preparation and eating of meals, and aliving areamay be combined 
but each intended use must be allocated the minimum required 
ceiling heights and floor areas. 


KEY POINTS 
Residential buildings must be designed and constructed to fulfill the 


following functions: 


* provide the required amount of space to suit the intended use of 
all rooms; and 


- allow adequate headroom to suit typical uses of rooms. 
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GENERAL 
REQUIREMENTS 


BUILDING CODE REFERENCES 


DIVISION B 
9.5.1.1 
9.5.1.2. 
9.5.1.3. 
9.5.1.4. 
Otol 


Application 

Method of Measurement 
Floor Areas 
Combination Rooms 
Areas of Bedrooms 


The room and space provisions of the 
Code only apply to dwelling units that 
are intended for use on a continuing or 
year-round basis, unless otherwise 
stated. 


Minimum areas of rooms and spaces 
are prescribed by the Code. In some 
cases these may be reduced, for ex- 
ample the use the use of built-in fur- 
niture or appliances may compensate 
in areas which are less than the re- 
quired minimum. 


Ceiling heights and floor areas are 
measured between finished surfaces. 
Minimum floor areas do not include 
closets or built-in bedroom cabinets 
unless stated otherwise. Two or more 
adjacent areas may be considered as 
a combination room if the opening be- 
tween the areas occupies the larger of: 
a) at least 3 m? (32 ft?) or b) represents 
40% or more of the wall separating the 
rooms not including doors and win- 
dows. A direct passage must be pro- 
vided between the two areas if the de- 
pendant area is abedroom. Figure 4.1 
illustrates these conventions as they 
apply to the Code. 


nag Ontario 


Adjacent areas may be considered 

combination rooms if the ppenilod 

between the areas occupies the larger of 

a) 3.0 m? (32 ft?); or 

b) represents not less than 40% 
of the separating wall. 


Measurements taken 


(9.5.1.2.) 


Figure 4.1 


Dimensions and Areas of Rooms and Spaces 


between finished surfaces 


General Requirements for the Determination of 


Windows and doors are not 
included in the calculation of 
yA the combination room opening 


Areas of closets or 
built-in bedroom 
cabinets are generally 
not included in 
minimum floor areas 
(9.5.1.3.) 


9.5.1.4.) 


CEILING HEIGHTS, 
FLOOR AREAS, AND 
MINIMUM DIMENSIONS 


BUILDING CODE REFERENCES 


DIVISION B 

OS aon Lesser Areas and Dimensions 

9.5.3.1, Ceiling Heights of Rooms or 
Spaces 

Ororones Mezzanines 

9.5.3.3, Storage Garages 

OT OIAae Areas of Living Rooms and 
Spaces 

Chis\eyil: Area of Dining Rooms or Spaces 

9.5.6.1, Kitchen Areas 

OrOeiave Areas of Bedrooms 

See. Areas of Master Bedrooms 

QR anes Areas of Combination Bedrooms 

QiS.8 als Combined Living, Dining, 
Bedroom and Kitchen Spaces 

9.5.9.1. Space to Accommodate Fixtures 

CRON, Hallway Width 


The Code requirements for minimum 
ceiling heights and floor areas are 
illustrated in Figure 4.2. Ceiling heights 
for each room or space must meet the 
minimums identified and must adjoin 
with the ceilings of the entries to that 
room or space. Rooms by themselves 
do not constitute a dwelling. The Code 
also includes specific requirements for 
means of egress and exits that are 
needed to allow for movement within, 
into and out of the dwelling unit. Refer 
to Chapter 5. 


& Ahead | 
‘ See Chapter 5 | 


| Means of Egress 


2014 CODE AND CONSTRUCTION GUIDE 


Ceiling Heights, Floor Areas, and Minimum Dimensions 


4-3 


MINIMUM CEILING HEIGHT 


2.3 m (7' 7") over 


MINIMUM FLOOR AREA 


Maa 


Area: 


LIVING | at least 75% of _— Clear height of 13.5 m? (145 ft?) (9.5.4.1.) 
ROOM | the required floor 2.1 m (6 11") or aa 
| area (9.5.3.1.) at any point 11.8 m? (118 ft?), when combined with kitchen and 
dining area and contains sleeping accommodation 
accommodation for not more than 2 persons 
(separate bedroom) (9.5.4.1.) 
or 
13.5 m? (145 ft?) when combined with kitchen, dining 
and bedroom area and contains sleeping accommodation 
for not more than 2 persons (9.5.8.1.) 
2 _ | eS Ee eS Sar = NS. ee a ne dee | 
| | 
| ta | 
| 2.3m (7'7") over j 
DINING at least 75% of | - Clear height of | 
ROOM the required floor 2.1m (6' 11") Area: | 
area (9.5.3.1.) at any point 7 m? (75 ft?) | 
or 
3.25 m? (35 ft?), when combined with another space | 
(GIS! one) 
Qe SEE | 
| 23m(7'7") over : - | 
at least 75% of ~|— _— Clear height of : 
Soe Whe Ws heat ie 4:2 mé (46 ft) including base cabinets | 
area (9.5.3.1.) y a | 
3.7 m? (40 ft?), for dwelling unit containing 
sleeping accommodation for not more than 2 persons 
(9.5.6.1.) 
; pn at ue | 
| Min. 50% of / 
required floor area | 
(foe mee sed ee. Fae) nelght 
BEDROOM | 44m over at least 50% 
| (option 1) of required floor area 
| \ Area - Standard Bedroom: 
“ee 7.0 m? (75 ft?)) 
or 
OBA). ft?), where built-in cabinets are provided 
7 r 4.2 m? (45 ft?)) where combined with other spaces 
Se >; (9.5.7.3.) 
Only portion of floor having a ceilin 
height of 1.4 m (4' 7") or more can ba > ERE 
included in floor area calculation - 
| BEDROOM | 2.1 m (6' 11") Area - Master Bedroom: 
| (option 2) | height over 100% 9.8 m? (105 ft?)) 
| of required floor or 
| area (9.5.3.1.) 8.8 m? (95 ft?)), where built-in cabinets are provided 
| Note: where bedrooms are provided, atleast 1 mustbe | 
the size of a master bedroom | 
(9.5.7.2.) | 
ae as és = ee ee TT Oe id 1D. ae Atas 
| Figure 4.2 


Minimum Requirements for Ceiling Heights and Floor Areas 
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BATHROOM 


BASEMENT 
AREA 


MINIMUM CEILING HEIGHT 


MINIMUM FLOOR AREA 


Sufficient space to 


accommodate 
CSS aS 

2.1 m (6' 11") fixtures | 
height where 
anyone would | 
normally stand | 
(9.5.3.1.) Area: 

Space must be sufficient to accommodate a 

water closet, lavatory and bathtub or shower 

stall. See Chapter 12 
1.95 m (6' 5") 2.1 m (6' 11") over _ae 


height under ee 
beams and ducts} ~ 
(9.5.3.1.) 


_ atleast 75% of 


the basement floor 
area 


Area: 
No minimum area 


STORAGE 
GARAGE 


PASSAGE, HALL 
MAIN ENTRANCE 
VESTIBULE, 
| MEZZANINE AND 
ANY FINISHED 
/ ROOM NOT 
| SPECIFICALLY 
| MENTIONED 
| ABOVE 
| 


| Figure 4.2 Con't. 


_ Minimum Requirements for Ceiling Heights and Floor Areas 
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Overhead 
door track 


Dimensions A, B,<" 
and C, must all 
be at least 2m 


(6'7") (9.5.3.3.) 


Area: 
Minimum size as required for intended use 


Clear height of 
2.1 m (6' 11") at 
any point. (9.5.3.1.) 


This clear height 
required above 
and below a 
mezzanine floor 
(9.5.3.2.) 


Passages, halls and vestibules at least 
equal to doorway width (see Chapter 5) 


For stairways, see Chapter 5 
Hallways, minimum width 860 mm (2' 10") 


or 710 mm (2' 4") with a second exit 
(9.5.10.1 
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MEANS OF EGRESS 


Among the most important provisions of the Code are those 
pertaining to the means of egress. These provisions regulate design 
and construction to allow people to move within and between rooms 
or spaces, as well as to exit and to enter the dwelling unit. 


Means of egress for stacked dwelling units are outside the scope of 
this Code and Guide which focuses on unstacked, single dwelling 
units. 


KEY POINTS 


Residential buildings must be designed and constructed to fulfill the 
following functions: 


2) - allow occupants a safe means of escape from a building in an 
emergency; 


- allow the safe passage of occupants from one floor to another; 
and : 


* provide acceptable resistance to forced entry. 


be Ontario 


5-2 Means of Egress 


2014 CODE AND CONSTRUCTION GUIDE 


GENERAL 
REQUIREMENTS 


BUILDING CODE REFERENCES 


DIVISION B 
9.9.1.3. Occupant Load 

Exits, doors, stairs and ramps along 
with hallways, corridors and passage- 
ways represent the most common 
means of egress in dwelling units. 


Means of egress is a defined term in 
the Code which includes exits and ac- 
cess to exits. It refers to a continuous 
path of travel provided for the escape 
from any point in a building or in a con- 
tained open space to a separate build- 
ing, an open public thoroughfare, or an 
exterior open space that is protected 
from fire exposure from the building 
with access to an open public thor- 
oughfare. Figure 5.1 illustrates the 
main components and terms that de- 
fine means of egress. The following 
sections further discuss each of these 
in relation to the relevant Code require- 
ments. 


The primary consideration of the Code 
is the safety of occupants, both under 
normal conditions of use and in emer- 
gency situations, such as in the case of 
fire. Under normal conditions of use, 
means of egress are intended to be 
functional and permit occupants to 
safely perform tasks such as moving 
furniture, carrying in groceries or serv- 
ing food. 


Under emergency conditions, the 
Code intends that occupants are pro- 
vided with a safe exit from the dwelling 
unit traveling through a properly de- 
signed means of egress. Based on 
this intent, the means of egress must 
not only be safe with respect to pedes- 
trian movement, but must also be 
properly illuminated. 
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Dwelling Unit 
S Room or v re 


space - 
La 
—S 


Exit to an exterior protected 
open space with access to 
public thoroughfare 


Figure 5.1 (9.8.1.1.) 
Terms Defining Means of Egress (9.9.1.1.) 
EXITS This additional exit is waived where the 

uppermost floor level is served by an 
BUILDING CODE REFERENCES openable window or door with a sill not 
more than 1000 mm (3' 3") above the 
ean Lalway Width floor and not more than 7 m (23') above 
9844. Aare the adjacent ground level, providing 
9.9.1.1, Application an unobstructed opening of not less 
9.9.1.2, Fire Protection than 1000 mm (3' 3") in height and 
9.9.2.1, Types of Exits 550 mm (21-5/8") in width or the floor 
9.9.2.3, Elevators, Slide Escapes and level has direct access to a balcony. 
Windows as Means of Egress Refer to Figure 5.2. 
9.9.9.1. Travel Limit to Exits or Egress 
Ceres An additional exit is required for floor 
ot Wee ete al ia ee tr levels in dwelling units where the build- 


Every dwelling unit must contain at 
least one exit which can be accessed 
directly without going through another 
dwelling unit, service room or occu- 
pancy. Dwelling units must be de- 
signed so that it is not necessary to 
travel up or down more than one storey 
to reach a level served by an exit door- 
way within 1500 mm (4' 11") of ground 
level. Where it is necessary to travel 
more than 1 storey to an exit doorway 
or where the exit doorway is more than 
1500 mm (4' 11") above ground level, 
an additional exit is required. 


ing contains a hallway less than 
860 mm (2' 10") in width as per Figure 
5.3. This additional exit must be pro- 
vided near the end of the hallway fur- 
thest from the living area or in every 
bedroom served by the hallway. Refer 
to Figure 5.3. 
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Exits 5-3 


Note: 

Every floor level containing a bedroom requires an 
openable window with a minimum area of 0.35 m? 
(3.8 ft?) with no dimension less than 380 mm (15") 
and a maximum sill height of 1000 mm (3' 3"). 


NOT PERMITTED 


2 storeys down 


1 storey up 


E (48yaboved Ot LWe, POE ooy Se) wen Bee 


Travel to a floor level served by an exit doorway is 
limited to one so storey up or down except where: 


1. an openable window or door is provided, or 
2. the floor level has direct access to a balcony 


Minimum dimensions of unobstructed PERMITTED 
opening in openable window or door: 
550 mm width x 1000 mm height 
(21-5/8" w x 3' 3" h) 


4 


Window sill not 
more than 1000 mm 
(3' 3") above floor 


Access to 
balcony 


Sill not more 

than 7 m (23') 
above the adjacent 
ground level 


Level served by exit 
doorway 


Exit doorway not 
more than 1500 mm 


adjacent ground 


level 1 storey up 


Bedroom Bedroom 


Bedroom Living 


Living 
Area 


Figure 5.2 (9.9.10.1.) 
Exit Requirements (9.9.9.1.) 
Option 1 - One Exit Option 2 - Multiple Exits Option 3 - Two Exits 
minimum 860 mm (2' 10") width hallway exit in each bedroom served second exit at end of hallway 
Exit Exit Exit 
A & A 


Bedroom Living 


Living 
Area 
v 


v v 
Exit min 860 mm Exit min 710 mm Exit min 710 mm 
(2' 10") (2' 4") (2' 4") 
Figure 5.3 ’ 
Exiting Requirements for Buildings With Narrow Hallways (9.5.10.1.) 


Bedroom Bedroom 


Area 
Bedroom 


Living 
Area 
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DOORS 

BUILDING CODE REFERENCES 

DIVISION B 

9.5.9.2 Doors to Rooms Containing 
Water Closets 

Oats Doorway Opening Sizes 

9.6.1.1. Application 

9.6.1.2. Material Standards for Glass 

9.6.1.3. Structural Sufficiency of Glass 

Oi Gaia Application 

Oiie al Entrance Doors 

OT anes Other Requirements for 
Windows, Doors and Skylights 

O03 General Performance Criteria 

Osi Heat Transfer Performance 

QL oie Thermal Characteristics of 
Windows, Doors and Skylights 

O74, Application 

9.7.4.2. General 

Qeinaen Performance Requirements 

Qoul Application and Compliance 

O.A5r2; Resistance to Forced Entry for 
Doors 

9.7.6.1 Installation of Windows, Doors 
and Skylights 

9.7.6.2. Sealants, Trim and Flashing 


SUPPLEMENTARY STANDARD SB-12 


Panes Minimum Thermal Resistance of 
Doors 


This section deals with requirements 
for doors in dwelling units. It applies to 
doors, glazed areas in doors, side- 
lights for doors and glass for shower or 
bathtub enclosures, 


Many of the requirements for doors are 
based on established standards. 
These standards are referenced in the 
corresponding section of the Code 
and include CAN/CSA-A440.4, “Win- 
dow, Door and Skylight Installation” 
and AAMA/WDMA/CSA — 101/1.S.2/ 
A440, “NAFS - North American Fenes- 
tration Standard/Specification for Win- 
dows, Doors, and Skylights’. Stan- 
dards have been developed to ensure 
that doors will provide acceptable lev- 
els of performance for their intended 
use, 


GENERAL 


Doors installed as part of an assembly 
separating heated and non-heated 
space are required to resist the ingress 
of precipitation and insects, resist wind 
loads, resist forced entry (where re- 
quired), control air leakage, and are 
easily operable. 
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Minimum Size of Doors Depending on Entrance 
ELIE ISSN IES ee EEN SE 


| "Width (mm (in) Height (mm (in)) 
= Dwelling unit (required entrance) 810 (32") 1980 (78") 
|= Vestibule or entrance hall | 
|= Stairs to a floor level that contains a finished space | 
« All doors in at least one line of passage from the " " 
exterior to the basement 7 se B10 (2) 1980 (78") 
| = Utility rooms | 
= Walk-in closet 610 (24") 1980 (78") | 
| = Bathroom, water closet room, shower room | 610 (24") 1980 (78") 
= Rooms located off hallways that are permitted tobe “! « 
| 710 mm (28") wide | 610 (24") 1980 (78") 
« Rooms not mentioned above, exterior balconies 760 (30") 1980 (78") | 
Figure 5.4 
| Minimum Size of Doors (9.5.11.1.) 


Doors are to be installed in accor- 
dance with CAN/CSA-A440.4, with two 
exceptions: treated plywood shims are 
permitted to be used as support, and 
protection from percipitation for a wall 
with a door, and the interface of the 
wall and door, must comform to Sec- 
tion 9.27. Cladding. Doors are to be 
sealed to both air and vapour barriers. 
It is important that all doors meet all re- 
quired standards and are installed in 
accordance with manufacturers’ in- 
structions. 


Doors must be provided at each en- 
trance to a dwelling unit and in each 
room containing a water closet. Main 
entrance doors must be provided with 
a door viewer, transparent glazing, or a 
sidelight. Exit doors are permitted to 
swing either inward or outward. All ex- 
terior doors must be readily openable 
from the inside without requiring keys, 
special devices, or specialized knowl- 
edge of the door opening mechanism. 
(See also Resistance to Forced Entry 
below). 


Where a door opens onto a drop of 
more than 600 mm (23-5/8") to the 
nearest floor, landing, stair tread, or 
ground level (as in a french balcony), 
the door must be provided with a guard 
or it must be equipped with a mecha- 
nism that will prevent any clear unob- 
structed opening greater than 
100 mm (4"). 


Minimum Size of Doors 


The minimum sizes for doors are 
shown in Figure 5.4. Doorway open- 
ings must be designed to accommo- 
date the minimum prescribed door siz- 
es regardless of door type - swinging, 
sliding or folding. 


Exit Doors 


Exit doors and doors in means of 
egress within dwelling units or serving 
a single dwelling unit are not required 
to swing on the vertical axis. 


EXTERIOR Doors 


Exterior doors used in housing are 


commonly of the wood, insulated steel, 
fibre glass or sliding glass type. Each 
of these types is required to conform to 
the applicable manufacturing stan- 
dard for construction and air infiltration 
referenced in the corresponding sec- 
tion of the Code. All exterior doors, ex- 
cept garage doors, must be weather- 
stripped to control air leakage. Special 
consideration must be given to doors 
between the dwelling unit and an at- 
tached garage as detailed in Chapter 
16. It is also required that exterior 
doors provide the minimum thermal re- 
sistance value listed in Chapter 13. 
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Doors 5-5 


required unless 

transparent 

glazing provided G] 
in the door or in 

a sidelight 


Door viewer | 
(9.72018) | 


45 mm (1-3/4") 


Wood doors shall be solid core, (not less then 45 mm (1-3/4") thick), or 
stile and rail type, with a minimum panel thickness of 19 mm (3/4") and 
a total panel area not more than half of the door area (9.7.5.2.) 


N 


a Solid blocking to support hinges provides 
improved resistance to forced entry. 


Structural framing 
members 


Solid blocking at lock 
height on both sides of 
jamb so that the jambs will 
resist spreading by force 


Hinges fastened to 
door frame with at 
least 2 screws per 
hinge that are at 
least 30 mm (1-1/4") 
into solid wood 


Strikeplate fastened 
with not less than 
30 mm (1-1/4") screws 


Strikeplates with 
four offset screws 
improves resistance 
to forced entry. 


Figure 5.5 


— Hinges fastened 
to doors with 
screws not less 
than 25 mm (1") 
(9.7.5.2.) 


Dead bolt with not 
less than 25 mm 
(1") throw 
(9.7.5.2.) 


Code Requirements for Resistance to Forced Entry 


An inactive leaf in double 
doors must be provided with 
heavy duty bolts at the top 
and bottom having an 
engagement of not less 
than 15 mm (5/8") 

(9.7.5.2.) 


(9.7.5.2.) 


RESISTANCE TO FORCED ENTRY 


A minimum level of security must be 
provided for all swing-type exterior 
doors leading into the dwelling unit. 
This Code requirement is intended to 
substantially reduce the likelihood of 
forced entry through exterior doors. 


Where wood doors leading into the 
dwelling unit are installed, these must 
be either solid core type not less than 
45 mm (1-3/4") thick, or stile and rail 
type having a panel thickness of not 
less than 19 mm (3/4") and a total pan- 
el area not exceeding 50% of the door 
area. 


Double doors leading into the dwelling 
unit must be provided with an inactive 
leaf which may be secured with heavy 
duty bolts, top and bottom, having an 
engagement not less than 15 mm 
(5/8"). 


Solid blocking must be provided on 
both sides at the lock height between 
the jambs and structural framing for all 
doors leading into the dwelling unit. 
This blocking must be installed to ade- 
quately resist spreading of the door 
jambs by force. 


For all outward swinging exterior doors 
leading into the dwelling unit, hinges or 
pins must be provided so that the 
doors cannot be removed when they 
are in the closed position. Hinges must 
be securely fastened to wood doors 


with minimum 25 mm (1") long wood 
screws and to wood frames with at 
least two wood screws penetrating not 
less than 30 mm (1-1/4") into solid 
wood. 


Hinges for metal doors and frames 
must be securely fastened with No. 8 
or larger machine screws not less than 
10mm _ (8/8") long. 


Strikeplates for all exterior doors lead- 
ing into the dwelling unit must be fas- 
tened to wood frames with wood 
screws penetrating not less than 
30 mm (1-1/4") into solid wood. Strike- 
plates must be fastened to metal 
frames with No. 8 or larger machine 
screws not less than 10 mm (3/8") long. 
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Maximum Glass Area for Doors - m? (ft?) 
AA ie aD ADE ESO Sa IE Le A CADIS CD SEE 28 ELE PEER DE NYG YE DEA NIL LEED DLE SO ODD PE SACI I OE | 


Type of Glass 
Glass 
Thickness, | | erp | apa | Fully tempered 
i multiple glazed; i ea | | multiple glazed; 
mm (in) Annealed Factory neers Laminated Wired strengthened _—‘Frully tempered Pactory oa 
units | | units 
= ee ee oe a = Wess eee pele 
3 (1/8") | 0.50 (5.4) 0.70 (7.5) ----* | ---* 1.00 (10.8) 1.00 (10.8) 2.00 (21.5) 
4 (3-16") | ~~ 1.00 (10.8) 1.50 (16.1) ----* o---* 1.50 (16.1) | 4,00 (43.1) 4.00 (43.1) | 
5i(7=32y)ip ae || 150631) 1.50 (16.1) ----* | ----* | 1.50 (16.1) | no limit | no limit 
6 (1/4") | — 1.50 (16.1) 1.50 (16.1) 1.20 (13.0) | 1.00(10.8) | 1.50 (16.1) no limit no limit 
——————— eee Fs yee ie 5 = Sp i ee ais = oC = = 2S — en ee Bs = — 
| Figure 5.6 | 
| Maximum Glass Area for Doors Notes to Table: (*) Not generally available (9.6.1.3.) 


Deadbolt locks must consist of a cylin- 


der having no less than5 pins anda 

bolt throw of not less than 25 mm (1"), tz Better Building Note 
protected with a solid or hardened | 
free-turning ring or beveled cylinder | 


housing, _ As ameans of egress, doors 

_ and doorways should be 
Main entrance doors without transpar- | designed to provide safety and 
ent glazing provided in the door or a _ convenience. Door locations 
sidelight must be equipped with adoor and types in dwellings along | 
viewer. _ with directions of swing should 


be carefully considered. 


Appendix A to the Code provides ad- 
ditional explanatory material for mea- 
sures regarding resistance to forced 
entry. Figure 5.5 depicts some of the | GLASS FOR SHOWER OR BATHTUB 
Code requirements for resistance to ENCLOSURES 

forced entry. 


Safety glass must be used for glass 
shower and bathtub enclosures. This 
requirement is especially important to 
GLass IN Doors check when custom enclosures are 
The maximum area of glass in doorsis being fabricated. 

provided in Figure 5.6. The thickness 

and type of glass is used to determine 

the maximum area of glazing permit- 

ted for the safe performance of the 

door assembly. 


Mirrored GLass Doors 


Mirrored glass doors may be used only 
at the entrance to reach-in clothes 
closets and must be reinforced with a 
film backing providing adequate im- 
pact resistance. Ensure that mirrored 
glass doors conform to the standards 
referenced in the Code. 
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| See Chapter 13 Insulation, 
Air Barriers, and Vapour Barriers 


See Chapter 16 Garages and 
Carports 


CONTROL OF HEAT GAIN AND HEAT 
Loss THROUGH Doors 


Doors separating heated space from 
unheated space or the exterior must 
be designed, constructed, and _in- 
stalled to both minimize condensation 
on the interior surface, and ensure 
comfortable conditions for the occu- 
pants. They are required to have a 
thermal resistance of not less than RSI 
0.7 (R4). Refer to Supplementary Stan- 
dard SB-12 for more information. 
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DIVISION B eet F , 
98204. Stair Width Stair dimensions as shown: Maximum 
9.8.2.2, Height over Stairs 235 - 355 mm beveled or 
O.BoM4 Straight and Curved Runs in p(OUaT 14") rounded edge 
9.8.3.2, Minimum Number of Risers T \ 
9.8.3.3. Maximum Height of Stairs aig Rounded or 
Pee ee eee bevelled 
9.8.4.1. Dimensions for Risers i leading edges 
9.8.4.2. Dimensions for Rectangular 125-200mm_ '! ae of treads can 
Runs and Treads ' (4-7/8" - 7-7/8") | not reduce the 
9.8.4.3, Dimensions for Angled Treads 210 - 355 mm rise limits required tread 
9.8.4.4. Uniformity and Tolerances for (8-1/4" - 14") depth by more 
Risers anddireade run limits Ghee & 5 a than 15 mm 
9.8.4.5, Winders Pe I SA pie) 
9.8.4.6. Leading Edges of Treads Gea en (9.8.4.6.) 
9.8.6.2, Required Landings Shy Bees be 
9.8.6.3. Dimensions of Landings Petia (5/8) 
9.8.6.4. Height over Landings [i.e. reduced minimum 
9.8.9.1. Loads on Stairs and Ramps os 
; tread not less than 
9.8.9.2. Exterior Concrete Stairs 220 mm (8-5/8")] 
9.8.9.3. Exterior Wood Steps 
9.8.9.4. Wooden Stair Stringers 
9895. ails CLEAR HEIGHT 
9.8.9.6. Finish for Treads and Landings The clear height over stairs shall be measured 
and Ramps vertically, over the clear width of the stair, from 
9.8.10.1. Design a straight line tangent to the tread and landing 
9,8.10.2 Anchorage nosings to the lowest point above 
9,8.10.3 Prevention of Damage Due to ; ae : s : 
Frost For stairs within dwelling units the clear height 
9.9.2.5, Front Edge of Stair Treads BUSES UNS AS AES US) 


Stairs are the most common means of 
vertical egress in dwelling units. Code 
requirements for stairs have been de- 
rived from evolving practices found to 
provide reasonable safety and conve- 
nience. 


Means of egress for stacked dwelling 
units are outside the scope of this 
Code and Guide which focuses on un- 
stacked, single dwelling units. 


For stairs not within dwelling units the clear 
height must be not less than 2.05 m (6' 9") 


WIDTH 


At least one stairway between each 
floor level within a dwelling unit must 
epee width not less than 860 mm 
(2; 1 ") 


Required exit stairs must have a 
width not less than 900 mm (2' 11") 


Figure 5.7 
Stair Dimensions 


Max vertical 
height is 

3.7 m (12' 2") 
between 
landings 


© © 
won 
Le 


es 
oS 


GENERAL 


All stairs must be designed and con- 
structed such that treads and risers 
have a uniform rise and run. Stairways 
may contain both curved and straight 
portions of stairs provided the riser 
height is uniform throughout the entire 
flight and the curved portion conforms 
to Section 9.8. of the Building Code. 


STAIR DIMENSIONS 


Code requirements for stair dimen- 
sions are illustrated in Figure 5.7. The 
rise and run of stairs, the provision of 
nosings or backslopes, the minimum 
width of stairs and the minimum head- 
room are all prescribed by the Code. 
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Where a door swings towards a 
stair, the full arc of its swing shall 
be over a landing 


For straight-run stairs, the landing 

width (LW) and landing length (LL) 
must be not less than the stair widt 
(SW) required. 


All other landing lengths (LL) 
must not exceed 1100 mm 
(3' 7") for stairs in a straight-run. 


min 300 mm 
(11-3/4") 


nterior: min 
860 mm (2'-10") 
Exterior: min 
900 mm (3') 


No landing is required at the top of a stair for a secondary 
entrance, including to an attached garage, provided the 
stair has 3 risers or less and the door does not swing 
over the stair. Storm doors are permitted to swing over 
these stairs provided that hardware is installed to hold 
the door open. 


Figure 5.8 
Landing Dimensions 


The vertical height 
between any landings 
(LH) shall not exceed 
3.7m (12' 2") 


y 


(9.8.3.3.) 
(9.8.6.2.) 
(9.8.6.3.) 
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LANDINGS 


Landings are intended to provide oc- 
cupants with level, secure footing at 
the top and bottom of stairs, ramps 
with a slope greater than 1 in 50 and at 
doorways which swing toward stairs. 
Where a door at the top of a stair 
swings away from the stair, no landing 
is required between the doorway and 
stair, however, provision of a landing is 
recognized as better building practice. 
A landing must be provided at the top 
of all exterior stairs. A landing is not re- 
quired for an exterior stair serving a 
secondary entrance, including an en- 
trance from an attached garage, with 3 
risers or less and with a door that 
swings away from the stair or that 
slides. If the door is a storm or screen 
door it must be equipped with hard- 
ware to hold it open. A landing must 
be provided at the bottom of all exterior 
stairs and ramps, unless there is no 
obstruction such as a gate or a door 
within 900 mm (2' 11") of the stair or 
ramp. 


Landings must be at least as wide and 
as long as the width of the stairs in 
which they serve, except that the 
length of a landing serving a single 
dwelling unit must be not less than 
900 mm (2' 11") for exterior stairs and 
not less than 860 mm (2' 10") for interi- 
or stairs. The maximum permitted ver- 
tical height between landings is 3.7 m 
(12' 2") in order to minimize the risk of 
an accidental fall and provide occu- 
pants with a resting level. The clear 
height over landings must not be less 
1.95 m (6' 5") within dwelling units and 
not less than 2.05 m (6' 9") not with 
dwelling units. Figures 5.8 and 5.9 il- 
lustrate requirements for landings. 
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Dimensions for Required Landings Serving a Single Dwelling Unit 


| Landing Configuration Minimum Length | Minimum Width | 
| aie ~ 860 mm | 
In straight-run interior stair or ramp, or interior landing turning through less than 30° (35") 
<a es a — a Ks 7 o gag a - Width of stair or ramp 
In straight-run exterior stair or ramp, or exterior landing turning through less than 30° 36"). 
| 230 mm (9") along inside edge | 
| | AND | 
| Landing turning through an angle of 30° or more, but less than 90° 
370 mm (14-5/8") measured ; | 
at a point 230 mm (9") from Width of stairorramp 
the inside edge measured at right angle 
ft ee = —_ ee = comes ee | x to path of travel 
Landing turning through not less than 90° | Width of landing 
= aren rae ws : — he ie Sees SS = a — : 
Landing turning through 30° or more Width of stair or landing 
| Figure 5.9 
| Dimensions of Landings Serving a Single Dwelling Unit (9.8.6.3.) | 


@ | tt Better Building Note 


Landings and thresholds in stairs can be designed to provide a higher 
| level of safety and convenience. It is difficult to open doors swinging 
into landings if the occupant is required to step back and down to 
allow sufficient door swing clearance. Similarly, at doorways occurring 
at the top of stairs, it is safer to provide a threshold in place of the first 
step, especially when the stair light switch is located beyond the 
doorway. 


300 mm (11-3/4") 
300 mm (11-3/4") min. min. threshold 


beyond door swing 
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CuRVED STAIRS AND WINDERS CURVED STAIRS WITH ANGLED TREADS WINDERS & 
ini " Stairs within units may contain winders 
In order to accommodate turns safely minimum average run 200 mm (7-7/8°) that converge to a centre point provided 


measured on the centreline of the stair the winders turn through an angle of not 


more than 90° and individual treads turn 
through an angle of not less than 30° and 
or not more than 45° 


in stairs, the Code requirements in Fig- 
ure 5.10 must be observed. It is impor- 
tant during the design of curved stairs 


and winders, particularly where these risers to 
are manufactured off-site, to ensure conform 
: to 9.8.4.2. 
compliance with the Code. 
minimum run 
150 mm (5-7/8") 
(9.8.4.3.) 


CONSTRUCTION, UNIFORMITY AND 
TOLERANCES 


The construction of stairs must conform 
to the corresponding section of the 
Code. Stairs and ramps serving a 
single dwelling unit must be designed 
for strength and rigidity to support 
1.9 kPa (40 psf). See Figure 5.12. 


Three winders 
maximum 


PERMITTED 


Risers must have a uniform height 
within any one flight with a maximum 
tolerance of 6 mm (1/4") between 
adjacent treads or landings and 6 mm 
(1/4") between the tallest and shortest 
risers. Similarly, treads must have a 
uniform run and tread depth with a 
maximum tolerance of 6 mm (1/4") 
between adjacent treads and 6 mm 
(1/4") between the deepest and 
shallowest runs and treads in a flight. 
See Figure 5.11. 


minimum 1.2 m 
(3' 11") separation 
between each set 
of winders 


Figure 5.10 
: : i , Curved Stairs and Winders (9.8.4.5.) 
It is also important to provide appropri- 


ate finishes for stairs which are both 
safe and durable. 


Me maximum tolerance between the 
; tallest rise and shortest rise must be 
EXAMPLE: not more than 10 mm (3/8") 


e.g. if the tallest rise is R1 = 152 mm (6") 
then shortest rise R2 must be 
254 mm (10") | not less than 142 mm (5-5/8") 


The maximum tolerance between the 
deepest tread depth and shallowest tread 
depth must be not more than 10 mm (3/8") 
e.g. if the deepest tread is 

T1 = 254 mm (10") then the shallowest 
tread T2 must be not less than 

244 mm (9-5/8") 


R2 
142 mm (5-5/8") 


Figure 5.11 
Uniformity and Tolerances for Treads and Risers (9.8.4.4.) 


bP Ontario 


2014 CODE AND CONSTRUCTION GUIDE Stairs 5-11 


WOOD STAIRS Stair treads of plywood or OSB that 
eo =H are not continuously supported by the 
ro es riser must have their face grain or 
- direction of face orientation at right 
angles to the stringers 


W = max. 900 mm (2' 11") in dwelling units 

W = max. 1200 mm (3' 11") in dwelling units when 
risers support the front of the treads 
unless stringers and treads designed for 
wider spacing 


Tread thickness: 


A= min. 25 mm (1") when risers 
support front of tread 

B = min. 38 mm (1-1/2") when tread 
unsupported at front and distance 
between stringers is greater Concrete pad 

than 750 mm (2' 6") 

Exterior wood steps shall not be in 


Stringer thickness: Stringer direct contact with the ground unless 


- treated to prevent decay 
T = 25 mm (1") if supported along the length (9.8.9.3.) 
(i.e. Secured to a wall) 
T = 38 mm (1-1/2") if unsupported along the length (9.8.9.4) 
(9.8.9.5.) 
EXTERIOR CONCRETE STAIRS CANTILEVERED EXTERIOR CONCRETE STEPS 


Concrete steps with more than 2 risers and 2 treads must be supported on 
unit masonry, concrete walls or piers not less than 150 x 150 mm (5-7/8" x 5-7/8") 
(9.8.9.2.) 


Concrete 
foundation 


4 risers 4 risers 


Suitable precautions shall be taken 
during backfilling and grading to 


catwr?=; undisturbed avoid damage due to soil freezing One. mm 
ae cen 8 10:3.) (9.8.10.2.) 
Figure 5.12 
Stair Construction (9.8.10.) 
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RAMPS 

BUILDING CODE REFERENCES 
DIVISION B 

OBO; Ih Application 

9.8.5.2. Ramp Width 

9.8.5.3, Height over Ramps 
9.8.5.4 Slope 

9.8.5.5. Maximum Rise 

9.8.6.2. Required Landings 
9.8.6.3. Dimensions of Landings 


Ramps represent the second most 
common form of vertical egress. The 
maximum slope for interior and exterior 
ramps in dwelling units is 1 in 10. 
Where any means of egress opens 
onto the side of a ramp, the landing 
shall extend for a distance of not less 
than 300 mm (11-3/4") on either side of 
the doorway or stairway, except on a 
side abutting an end wall. Figure 5.13 
illustrates the Code requirements gov- 
erning ramps. 
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A landing shall be provided at the top 
and bottom of every ramp with a slope 
greater than 1 in 50 


300 mm (11-3/4") 


Width of ramp not 
less than 860 mm (2' 10") 


Where a doorway or stairway opens 
onto the side of a ramp, there shall be 
a level area extending across the full 
width of the ramp and for a distance 
of at least 300 mm (11-3/4") on either 
side of the wall opening 


The maximum slope for ramps is 1 in 10. 
(9.8.6.3.) 


Figure 5.13 


Requirements for Pedestrian Ramps (9.8.5.) 
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HANDRAILS Handrails are intended to provide 
occupants with a secure grip and 
BUILDING CODE REFERENCES means of support when ascending 
and descending stairs or ramps. Code 
DIVISION B reaui 
quirements for handrails apply to 
2810 ay pecuped Uiandralle both stairs and ramps in dwelli it 
9.8.7.2. Continuity of Handrails ; | p SUS Sy 
9874 Heightor Handrails owever, only requirements for stairs 
6.9575: Ergonomic Design are depicted in Figure 5.14. 
9.8.7.6. Projections into Stairs and 
Ramps 
OS Wales Design and Attachment of 
Handrails 
Handrails REQUIRED on: a) at least one side of stairs or ramps less than 1100 mm (3' 7") wide 


b) two sides of stairs or ramps 1100 mm (3' 7") wide or greater 


Handrails NOT REQUIRED for: a) interior stairs serving one dwelling unit having not more than two risers 
b) exterior stairs serving one dwelling unit having not more than three risers 
Cc) ramps with a slope not less than 1 in 12 or rising not more than 400 mm (15-3/4") 


Design and attachment 
of handrails must conform 


Only one handrail required for exterior to Article 9.8.7.7. 


stairs with more than 3 risers serving 


one dwelling unit Line through leading 


Line through leading edges of stair treads 


edges of stair treads 


The height of handrail (H) 
must be not less than 865 mm 
(2' 10") and not more than 
965 mm (3' 2") measured 
vertically from a line drawn 
through the ete edges of 
stair treads to the top of the 
handrail 


1100 mm (3' 7") or more 


require two handrails (9.8.7.1.) 
Exterior stair Interior stair (9.8.7.4.) 
HANDRAIL 50 mm (2") min. 
Newel PROJECTIONS 
Handrails shall be constructed 
with no obstruction on or above (9.8.7.5.) 
them to break a handhold except (9.8.7.6.) 
where the handrails interrupted 
by newels at changes in 
: EASY TO GRASP DIFFICULT 
direction tz TO GRASP 
Recommended 
Jet 50 mm (2") el 
(9.8.7.2.) TP | 
Figure 5.14 


Handrails 
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Guards are intended to reduce acci- 
dental falls from differences in eleva- 
tion between adjacent floor levels or 
the exterior ground. Generally, guards 
are required for stairs, ramps, land- 
ings, balconies, porches, decks, mez- 


GUARDS 


BUILDING CODE REFERENCES 


DIVISION B 


9.8.8.1. Required Guards 


9.8.8.2. Loads on Guards f ; : 
9.8.8.3.  Heightof Guards zanines, galleries and raised walkways 
9.8.8.4, Guards for Floors and Ramps where the difference in elevation be- 
in Garages tween the two walking surfaces is more 
9.8.8.5 Openings in Guards than 600 mm (23-5/8"). 
9.8.8.6, Guards Designed Not to 
Facilitate Climbing 
9.8.8.7. Glass in Guards 


In many cases, handrails are incorpo- 
rated into guards where both are re- 
quired. Guard heights are related to 
average waist heights, and are mea- 
sured in a similar fashion to clear 
heights over a line drawn tangent to 
the stair nosing. Guards must with- 
stand specified loads as described in 
Figure 5.19. Figures 5.15 to 5.20 illus- 
trate the major Code requirements for 
guards, 


HEIGHT ABOVE GROUND IS NOT MORE THAN 1,8 m (5' 11") 


Height measured 
from the top of the 
guard to a line drawn 
through leading 
edges of 


stair treads 900 mm (3') minimum 


guard height 
(9.8.8.3.(3)) 


De Guard is required 


when H is more than 
600 mm (23-5/8") 
(9.8.8.1.(1)) 


than maintenance purposes shall be protected by guards on all open sides. (9.8.8.1.) 


HEIGHT ABOVE GROUND IS MORE THAN 1.8 m (5' 11") 


1070 mm (3' 6") 
min. guard height 
(9.8.8.3.(1)) 


Balcony 


Every exterior flight of steps and ramps, landing, porch, balcony, mezzanine, gallery, and raised walkway to which access is provided for other 


When an interior stair has more 
than two risers, the sides of the 
stair and the landing or floor 
level around the stair well 
shall be enclosed by walls 
or be protected by guards 
(9.8.8.1.(3)) 


(9.8.8.3.(4)) 


Figure 5.15 
Required Guards 


Openings through a guard 
must prevent the passage 
of a 100 mm (4") 
diameter sphere 


900 mm (3') minimum 
measured from top of landing 
to top of guard 

(9.8.8.3.(2)) 


Height measured from the top of the guard to 
a line drawn through leading edges of stair treads 


(9.8.8.) 
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Handrail required 
when more than 
3 risers 
(9.8.7.1.(2)) 


Figure 5.16 
Guards not Required 


Guards 5-15 


H is not more 
than 600 mm 
My (23-5/8"), no 


Height above adjacent 
ground level or 
walking surface 


600 mm (23-5/8") or less 


Guard Requirement 


Not Required 
9.8.8.1.(1) 


guard is required 
(9.8.8.1.(1)) 


1800 mm (5' 11") or less 
(See Figure 5.15) 


Required 900 mm (2' 11") 
min. guard height 
9.8.8.3.(2) 


Figure 5.17 


Summary Guard Requirements 


exterior more than 


1800 mm (5' 11") 
(See Figure 5.14) 


Required 1070 mm (3' 6") 
min. guard height 
9.8.8.3.(3) 


GLASS IN GUARDS 


Glass in guards has safety limitations 
placed upon it to protect occupants in 
the event that the glass breaks. In Part 
9, glass in guards is required to be 
safety glass, either laminated or tem- 
pered, conforming to CAN/CGSB- 12. 1- 
M “Tempered or Laminated Safety 
Glass”, or wired glass conforming to 
CAN/CGSB-12.11-M “Wired Safety 
Glass’. 


OPENING IN GUARDS 


Guards help to prevent accidental falls 
where there is a difference in elevation, 
but the design of the guard must also 
prevent injuries from occupant use. 
Guards are to provide protection when 
there are no walls that would fulfill this 
requirement. Since guards provide 
less protection than walls, additional 
requirements apply to guards to en- 
sure a minimum level of protection is 
provided. For example, there are re- 
strictions placed on openings in 
guards to prevent children from lodg- 
ing their heads in the guard, and to 
prevent children from falling through 
the guard. These are shown in 
Figure 5.18. 


Where guards are IS 
required, openings 
must prevent the 
passage of a 100 mm 
(4") diameter sphere aw 
1 as: 1 
Must be less 
than 100 mm (4") 
ee 


Where guards are not required, openings 
must be less than 100 mm (4") or more 
than 200 mm (7-7/8") 


Must be Baa ie 

atleast / \ 
200mm; 
(7-7/8") aN / 


~— 


Figure 5.18 


Openings in Guards (9.8.8.5.) 
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0.5 kN/m distributed 
horizontal load applied 
inward or putward at 
any point at the 
minimum required 
height of the guard 


0.5 KN/m horizontal load 
over a maximum 

area measuring 

300 mm x 300 mm 


1.0 KN horizontal load 
at a point applied 
inward or putward at 
any point at the 
minimum required 
height of the guard 


1.5 kKN/m distributed 
vertical load 


None of the specified loads are considered to be applied simultaneously.Whichever load creates the most critical condition should be applied. 


Exceptions: 


1. The above requirements need not apply where the guard construction has been demonstrated to provide effective performance 
2. Guards are in compliance if constructed in accordance with Supplementary Standard SB-7. 


Figure 5.19 
Load Requirements for Guard Construction 


(9.8.8.2.) 


GUARD CLIMBABILITY 


Guards also have restrictions to limit (gaa 
their ability to be climbed. As with the 

openings in guards, this is especially 

important to prevent children who 

may be tempted to climb the guard, eee 


exposing themselves to the risk of 
falling. However, the restrictions do 
allow for decorative guards to be 
used. These restrictions are outlined 
in 9.8.8.6, and are shown in Figure 
a 20; 


Figure 5.20 


( 


Guards Designed Not to Facilitate Climbing 


Protruding elements 
in this zone must be 
designed so that no 
member or opening 
will facilitate climbing 


\iess than 100 mm (4") 


See Building Code Commission 
Hearing Ruling No. 02-03-858 


(9.8.8.6.) 
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Fire Safety and Sound Control 6-1 


FIRE SAFETY AND 
SOUND CONTROL 


This chapter is devoted to fire safety and sound control in dwelling 
units. More specifically, requirements are presented for detached, 
semi-detached and row-dwelling units. The topic of fire safety is 
sequenced to follow the steps essential to the design of fire control 
systems. Sound control provisions are presented, acknowledging 
that fire and sound control elements within building assemblies are 
often interrelated. 


Fire safety is divided into four major components: fire protection, 
detection, containment and suppression. The first deals with the 
initial onset of fire and what precautions must be considered in 
construction to avoid it. Detection of fire outlines provisions for fire 
warning systems. Containment of fire discusses the required 
clearances and separations for controlling fire. Finally, suppression 
of fire relates to the Code provisions for the extinguishing of fires. 


Sound control requirements of the Code are presented in the last 
section of this chapter. 


KEY POINTS 


Residential buildings must be designed and constructed to fulfill the 
following functions: : 


* prevent the outbreak of fire through good building practices; 


* provide early detection and notification of fire and smoke to 
the occupants; 


«contain the spread of fire within a dwelling unit; 
* ensure that fire can be suppressed; and 
- control airborne sound between dwelling units. 
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How Fires Work 


Understanding the combustion 
process is essential to the safe 
design and construction of 

buildings of combustible 
construction. 


A fire requires three elments to 
ignite: fuel, heat and oxygen. 
Removing any one element 
eliminates the possibility of a fire 
from starting. 


Consider the fire that starts in a 
wall from an electrical short- 
circuit. The source of heat is the 


overheated wire inside the wood- 


frame wall assembly which 
comes in direct contact with the 
wood. The wood absorbs the 
heat which in turn releases the 
moisture in the wood as water 
vapour or steam. 


As the temperature continues to 
rise the wood undergoes pyrolysis; 
that is, it begins to decompose with 
the release of wood vapours or 
volatiles. The volatiles mix with the 
oxygen within the wall cavity and 
can ignite to produce a flame. The 
flame producing heat can cause 
more of the wood to decompose 
and more volatiles which feed the 
flame. The figure below illustrates 
the combustion process. 


Fire can be suppressed by 
removing one of the required 
elements of combustion. Fuel is 
always present as part of the wood 
frame of the building. Of the other 
two elements, heat and oxygen, the 
heat component can be eliminated 
by spraying cool water onto the fire. 
This is possible only where the fire 
is accessible. 


Limiting the flow of oxygen to the 
fire is the common approach taken 
to the control of fire within 
concealed spaces. Referred to as 
fire blocking, it involves the 
construction of building assemblies 
with air stops, that limit the passage 
of oxygen between inter-connected 
spaces within building assemblies. 


Fire blocks delay flames in 
concealed spaces from passing to 
spaces which are connected. In 
wall assemblies, fire blocking must 
be placed at both the bottom and 
top of the wall to limit the feed of 
oxygen from the bottom and to 
retard the escape of smoke at the 
top. The figures below illustrate 
this process. 


Combustion Process 


Smoke 
 . and 
© volatiles 


Fire Blocking 


{\ svete 


N 


Air supply 


Vey 


Barrier to smoke escape 
and flame-spread 
(fire blocking) 


Barrier to air passage 
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FIRE PROTECTION 


BUILDING CODE REFERENCES 


DIVISION B 
9.10.1.2. Sloped Roofs 
OFOSiie Fire-Resistance and Fire- 


Protection Ratings 


9.10.3.2, Flame-Spread Rating 

OOGiss Fire Exposure 

Goran Protection of Structural Steel 
Members 

9,10.17.1, Flame-Spread Rating of Interior 
Surfaces 


9,10,17,10. Protection of Foamed Plastics 
9,10.17.11. Walls and Ceilings in Bathrooms 
9.10.17.12, Coverings or Linings of Ducts 
9.10,22.1. Installation of Ranges 
9.10.22.2,. Vertical Clearances above 
Cooktops 

Protection Around Cooktops 
Crawl Spaces as Warm Air 
Plenums 


There are three stages through which a 
fire progresses. The first stage is the 
ignition of the fire. The second stage is 
combustion, where the ability of a ma- 
terial to burn is critical, The third stage 
is fire spread which depends on how 
quickly a material burns. The fire pro- 
tection provisions of the Code are 
based on fire-resistance ratings for 
building assemblies derived from lab- 
oratory fire tests. In addition, the Code 
provides flame-spread ratings for the 
control of fire. These relate primarily to 
the ignition and combustion of interior 
finishes. 


GENERAL 


Exterior walls that are fire-rated must 
be rated from the inside of the dwelling 
unit as shown in Figure 6.1. 


Firewalls and party walls and those fire 
separations inside of a dwelling unit 
must be rated on both sides for fire ex- 
posure. 


Roofs that are sloped 60° or more from 
the horizontal are considered walls for 
fire exposure as shown in Figure 6.2. 


FiRE RATINGS ON MATERIALS AND 
ASSEMBLIES 


Fire-resistance ratings are used for 
wall assemblies that are constructed 
as fire separations. Fire-resistance rat- 
ings are determined based on test 
methods that are outlined in Part 3 of 
the Building Code and the available 
evidence presented Supplementary 
Standard SB-2. Alternatively, wall as- 
semblies may be chosen from Sup- 
plementary Standard SB-3 where fire- 
resistance ratings are assigned to the 
listed assemblies based on test infor- 
mation. Figure 6.3 shows typical wall 
assemblies found in SB-3 and lists the 
particular material components which 
would establish the fire-resistance 
rating. 


The type, density and fill thickness of 
absorptive material required to 
achieve specified fire-resistance rat- 
ings are described in notes (4) and (6) 
to Table 1 in SB-3. 


Heavy timber construction provides a 
45 minute fire-resistance rating. The 
wood elements are to be solid without 
thin sections or any sharp projections. 
The minimum dimensions of the wood 
elements of arches, girders, columns, 
beams and trusses are presented in 
Article 3.1.4.6., referenced by Article 
9.10.6.2. of the Code. 


Fire Protection 6-3 


Fire-resistance rating 
(FRR) for exterior 
wall determined on 
basis of exposure 
to fire on inside. 


i 
| 


1 
Limiting 
distance at 
least 1.2 m 

' w 1 
FRR must conform Care ) 
to Part 3, SB-2, or 
SB-3 of the Code. 


Compliance with fire-resistance 
ratings is not required if limiting 
distance is at least 1.2 m (3' 11"). 


Figure 6.1 


9.10.3.1. 
Rating Exterior Walls 9.10.3.3. 


occupancy 


EG 
NIN 
IK 

x 


“SS 


SA 
Uy. YG 


Figure 6.2 
Roofs as Walls 


Attic space 
(unoccupied) 


60° or greater 


Room intended for 


Not considered a wall because 
it is adjacent to an unoccupied 
space 


Considered as a wall 
because it is adjacent to 
an occupied space and 
has a roof slope of 60° 
or greater 


Note: 

Aslope less than a 60° 
is considered a roof 
where unprotected 
openings are permitted 


GIS 
RRR 
SK NY, 


SA SN 
UY LRU 
K SKY 


(9.10.1.2.) 
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Fire Resistance Rating (FRR) and Typical Sound Transmission Class (STC) of Wall Assemblies 


Wall (FRR) 
Type ool (STC) Wall Assembly 
ode | Loadbearing Loadbearing 
af iavert 2 oan C25 os board h sid X 
i F - 1 layer 12.7 mm ") gypsum board on each side 
ab (RL sadly 32 | _ 39 mm (3-1/2") absorptive material 
em 8 4 
- 38 x 89 mm (2 x 4) studs YYEYYYYryryryyry ia 
Wia th th 36 | -1 layer Type X 15.9 mm (5/8") gypsum board on each side A YAY 
- 89 mm (3-1/2") absorptive material 
- - 38 x 89 mm (2 x 4) studs 
Waf 45 min th 34 | -no absorptive material 
- 2 layers 12.7 mm (1/2") gypsum board on each side 


Interior Staggered Studwall 


- 2 rows 38 x 89 mm (2 x 4) studs staggered on common 


38 x 140 2 x 6) plat wee YY YY YX EY Y 
-1 eves ore ‘ x 138 ni (5/8") gypsum board on one side and KV VY 
al y a 


W8a 1.5h 52 two layers of 15.9 mm (5/8") gypsum board on the other side 
- 89 mm (3-1/2") absorptive material on one side or 65 mm (2-1/2") 
thick on each side 


- 2 rows 38 x 89 mm (2 x 4) studs staggered on common 


tiayer oF pox 12a (129 gypsum board on ne sie and DORIA 
; - 1 layer of Type mm gypsum board on one side an S (S NY 
W8b | 45min 1h 50 | twol 12.7 4/2" board on the other sid OAS), 0,0.0'S0,0.0,9,.05,0,9 
to love. 612 vn (172) aypetin board onthe ober ste) 20) Mee aE 


thick on each side 
Interior Double Stud 


- 2 rows of 38 x 89 mm (2 x 4) studs on separate plates with a WY 


25 mm (1") space 


W13a 1h Th 57 | - Type X 15.9 mm (5/8") gypsum board on each side ¥ y 
- 89 mm (3-1/2") absorptive material on each side PPI ZUM 


- 2 rows of 38 x 89 mm (2 x 4) studs on separate plates with a 


cra) ie, of mm tl ial se of 38 SSSI 
- 15.9 mm (5/8") Type X gypsum board on each side Z Z 
- 89 mm (3-1/2") absorptive material one side only 


- 140 mm (6") Block 


Bila 1h 1h | 48 | _2 coats paint each side 
- 190 mm (8") Block 
Bib 1.5h 1.5h 50 | -2 coats paint each side 


Gypsum Board on Concrete Block 


- tae mm (6") Block 
- 12.7 mm (1/2") Type X gypsum board on each side or 15.9 mm (5/8" 
B6a 2h 2h 57 | - absorptive matenes to fill strapping space each side Type X 
- 38 x 38 mm (2 x 2) strapping on each side 
+ 


- 190 mm (8") Block 

- 12.7 mm (1/2") Type X gypsum board on each side 
B6d 2.0Nn 2.5h 59 | - 38x38 mm (2 x 2) strapping on each side 

- absorptive material to fill strapping space each side 


Notes to table: Refer to Supplementary Standard SB-3 of the Code for all application assumptions to the above wall assemblies. 


Figure 6.3 
Fire and Sound Ratings of Common Wall Assemblies (9.10.3.1.) 
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Fire Protection 6-5 


Protection for steel members is 
required for loadbearing members 
with the following exceptions: 


* loadbearing walls may have steel 
lintels up to 2 m (6' 7") in length 
that are unprotected, and non- 
loadbearing walls may have steel 
lintels up to 3m (9' 10") in length 
that are unprotected 

¢ the bottom flanges of shelf angles 
that are not part of the structural 
steel framing need not be pro- 
tected 

¢ steel members that support stairs 
but are not part of any structural 
steel framing need not be pro- 
tected. 


Steel fire protection can be achieved 
by using gypsum board, plaster, con- 
crete, masonry or spray-on fire protec- 
tion as described by the Code 
(Figure 6.4). 


a 
y a 
ITT LE 


Gypsum board 


or plaster 
N Unit 

masonry 

Concrete 


Spray-applied 


Protection to provide fire resistance 
equal to fire resistance rating 
required for construction supported 
by the steel member 

(9.10.7.1.) (3.2.2.3.) 


Figure 6.4 
Protection of Structural Steel Columns 


FLAME-SPREAD 


Flame-spread ratings are determined 
based on test methods that are out- 
lined in Part 3 of the Building Code and 
the available evidence presented in 
Section 3 of the Supplementary Stan- 
dard SB-2. 


Flame-spread ratings are used to reg- 
ulate the selection of interior finishes to 
prevent the rapid spread of fire. The 
standard test method includes smoke 
development classifications that can 
be applied to finishes. 


Flame-spread ratings assigned to ma- 
terials are derived from a standard test. 
The rating is determined as the time 
versus the distance that a flame 
spreads across a material. Select red 
oak flooring is assigned a value of 100 
and it takes 5.5 minutes for flames to 
travel 6 m (19' 6"). Asbestos cement 
board on the other hand is assigned a 
value of 0 because it does not burn. 
Other materials are assigned values 
based on this scale. 


Supplementary Standard SB-2 states 
that wood, regardless of species, has 
a flame-spread rating of 150 as a sim- 
plification. 


With few exceptions, flame-spread rat- 
ings apply to materials considering 
both the exposed surface and the 
edge exposure unless reference is 
made to surface flame-spread rating 
only. Interior surfaces, including glaz- 
ing and skylights, that are exposed 
must have a flame-spread rating of not 
more than 150. Doors are not subject 
to this limitation. The interior finish of 
bathroom walls and ceilings are al- 
lowed a maximum flame-spread rating 
of 200. 


Part 6 of the Building Code regulates 
the flame-spread ratings for duct cov- 
erings and linings. Article 6.2.3.4. of 
the Building Code requires that mate- 
rials exposed to the surface of ducting 
must be noncombustible where the 
surface temperature may exceed 
120 °C (248 °F). Where these materials 
are allowed to be combustible, they 
must have a flame-spread rating of 25 
or less and smoke classification ratings 
of 50 or less. The outer covering on air 
duct systems in combustible 
construction must have a flame-spread 
rating of 75 or less and a smoke 
development classification rating of 50 
or less. 


FirE PROTECTION FOR FOAMED 
PLASTICS 


Foamed plastics generally do not meet 
the flame-spread rating required of in- 
terior finishes and therefore require 
protection when part of a wall or ceiling 
assembly in any finished or unfinished 
space. This protection may be plaster, 
gypsum board, plywood finishing, 
hardboard, insulating fibreboard, par- 
ticleboard waferboard or OSB. Chap- 
ter 14 has more information on these 
materials. 


| Looking 
| Ahead 


Fire protection for fireplaces can 
prevent a controlled fire from | 
| becoming an uncontrolled one. | 
_ The clearance of a fireplace to | 
combustible framing must conform — 
to the requirements of Chapter 10: 
Fireplaces, Chimneys, and Flues. 


It is very important that the 
exposure of combustible material 
_ is kept at a safe distance from the 
| opening of a fireplace. Chapter 10 — 
provides details. | 


Refer to Chapter 13 for more | 
information on the protection of = 
foamed plastics. | 


= 
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FirRE PROTECTION FOR GAS, PROPANE 
& ELECTRIC CooKTops 


The use of gas, propane and electric 
cooktops requires that adjacent fram- 
ing, finishes and cabinetry be protect- 
ed. A vertical clearance of 750 mm 
(2' 6") or greater must be provided be- 
tween the elements or burners of the 
cooktop, and materials which are lo- 
cated directly above. This clearance 
may be reduced to 600 mm (23-5/8") 
where the framing, finishes and cabi- 
nets above the cooktop are noncom- 
bustible, protected with 6 mm (1/4") 
thick asbestos millboard, protected 
with 0.33 mm (0.013") thick sheet met- 
al, or protected by a metal range hood 
that projects at least 125 mm (4-7/8") 
out in front of the framing, finishes and 
cabinets. 


Any combustible wall framing, cabi- 
nets or finishes (except counter-top 
splash boards or back plates) that is 
located within 450 mm (17-3/4") of 
either side of the cooktop must be pro- 
tected above the level of the cooktop 
burners or elements by a material with 
a fire-resistance equal to or greater 
than that of 9.6 mm (3/8") gypsum 
board. Cabinets located more than 
450 mm (17-3/4") above the level of the 
elements or burners are exempt from 
this requirement. Figure 6.5 illustrates 
the requirements for fire protection set 
out in Subsection 9.10.22. 


- framing 

- finishes 

- cabinets 
must have a clearance of 
750 mm (2' 6") above the 


elements, except non- 
combustible or protected 


materials can have a 
clearance of not less 


Figure 6.5 


450mm | must be non- 
(17-3/4") | combustible or 
es Rt teed protected. 


level of the burners or pe ee : 


than 600 mm (23-5/8"). PE (47-3/4") 


Clearances for Gas, Propane, and Electric Cooktops 


All: 
- framing 
- cabinets 
- finishes (except 
counter-top 
splash boards 
or backplates) 


450 mm 


Combustible elements 
may be protected with 6 
mm (1/4") thick (min.) 
asbestos millboard, or 
0.33 mm (0.13") (min.) 
sheet metal, or a metal 
hood with a 125 mm (4- 
7/8") projection beyond 
the framing, finishes, or 
cabinetry. 


(9.10.22.) 
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FirE PROTECTION FOR CRAWL SPACES eS 
Usep as Warm AiR PLENUMS 


Crawl spaces used as warm air ple- 
nums can have only one storey above 
them, and all enclosing material in- 
cluding insulation must not have a sur- 
face flame-spread rating above 150. A 
combustible ground cover must be 
covered with a noncombustible 
surface. 
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DETECTION OF FIRE 


BUILDING CODE REFERENCES 


DIVISION B 
SO mone 


Required Smoke Alarms 


Detection of Fire 6-7 


present to reactuate it. If the building is 
not supplied with electrical power, bat- 
teries may be used for operation. 


Smoke alarms must be interconnected 
when more than one of them is re- 
quired in the dwelling unit so that when 
one Is activated, all alarms sound. 


On January 1, 2015, smoke alarms will 
be required to produce visual signal- 
ling in addition to the auditory signal- 
ling. The visual signalling must con- 
form to the light, colour, and pulse 
requirements of the NFPA 72, “National 
Fire Alarm and Signaling Code” or 
ULC $526. “Visual Signal Devices for 
Fire Alarms, Including Accessories”. 


9.10.19.2. Sound Patterns of Smoke Alarms 

9.10.19.3. Location of Smoke Alarms 

9.10.19.4. Power Supply 

9,10,19.5. Interconnection of Smoke 
Alarms 

9.10,19.6. Silencing of Smoke Alarms 

9.10.19.7. Instructions for Maintenance and 


Care 


In a dwelling unit, the detection of fire 
is normally provided using smoke 
alarms. 


SMOKE ALARMS 


Smoke alarms conforming to CAN/ 
ULC-S531, “Smoke Alarms” must be 
provided inside of each dwelling unit 
to detect smoke from a fire and warn 
the occupants with an audible alarm. 


Smoke alarms must be placed on ev- 
ery storey, including basements, pref- 
erably near stairs connecting floor lev- 
els. Storeys with bedrooms must have 
smoke alarms installed in each bed- 
room and in a location between all of 
the bedrooms and the remaining sec- 
tions of storey. A hallway or other cen- 
tral space between the bedrooms is 
generally a suitable smoke alarm loca- 
tion; however, locations near kitchens 
and bathrooms should be avoided as 
normal kitchen odours and humidity 
may create nuisance alarms. Alarms 
must be installed on or near the ceiling 
and in conformance with CAN/ULC- 
$558, “Installation of Smoke Alarms’. 
Sounds patterns must meet the tempo- 
ral patters of alarm signals, or a combi- 
nation of temporal pattern and voice 
relay. 


Smoke alarms must be powered with a 
direct permanent electrical line that 
has no switches which can render the 
device inoperable. Smoke alarms 
must also be provided with a battery 
back-up that can last 7 days in case of 
power interruption, followed by 4 min- 
utes of alarm. A manually operated de- 
vice is permitted to be incorporated 
within the circuitry of a smoke alarm 
that will silence the signal for a period 
of not more than 10 minutes, after 
which the smoke alarm will reset and 
sound again if there is sufficient smoke 


Occupants of a dwelling unit must be 


able to easily refer to the maintenance aE rar Ren oe an 


and care of smoke alarms in a place 
which is suitable for posting such infor- 
mation. 


Looking 
Ahead 


Consider the installation of 
carbon monoxide alarms. 


_ Smoke Alarms for Split Level-Walkup 


© = Ceiling mounted smoke alarm 


Upper 
2nd Storey | Bedroom | Bedroom 


© 


Bedroom 


Lower 
2nd Storey 


Lower 1st Storey 


Grade 


Refer to manufacturer’s installation instructions 
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CONTAINMENT OF FIRE 

BUILDING CODE REFERENCES 

DIVISION B 

Siaals Fire Stops 

9.9.4.6. Openings Near Exit Doors 

Spa alorgl? Permitted Openings in Wall and 
Ceiling Membranes 

9.10.9.2. Continuous Barrier 

9.10.9.3. Openings to be Protected With 
Closures 

9.10.9.6, Penetration of Fire Separations 

9.10.9.7, | Combustible Piping 

9.10.9.8. Collapse of Combustible 
Construction 

9.10.9.9 Reduction in Thickness of Fire 
Separation by Beams and Joists 

9.10.9.10. Concealed Spaces Above Fire 


Separations 
Separation of Residential Suites 


9, 

9.10.9.16. Separation of Storage Garages 

9.10.11.1. Required Firewalls 

9,10.11.2. Firewalls Not Required 

9.10.11.38. Construction of Firewalls 

9.10.11.4. Firewalls in Detached Garages 

9.10.12.2, Location of Skylights 

9.10.12.3. Exterior Walls Meeting at an 
Angle 

9.10.12.4. Protection of Soffits 

9.10.13.5. Wired Glass as a Closure 

9.10.13.7. Glass Block as a Closure 

9.10.18.15. Doors Between Garages and 
Dwelling Units 

9.10.15 Spatial Separation Between 
Houses 

9.10.15.1. Application 

9.10.15.2. Area and Location of Exposing 
Building Face 

9.10.15.3. Inadequate Firefighting 
Facilities 

9.10.15.4. Glazed Openings in Exposing 
Building Face 

9.10.15.5. Construction of Exposing 
Building Face of Houses 

9.10.16.1. Required Fire Blocks in 
Concealed Spaces 

9.10.16,.2, Required Fire Blocks in Wall 
Assemblies 

9.10.16.3. Fire Block Materials 

9.10.16.4. Penetration of Fire Blocks 


The fire and spatial separation require- 
ments of the Code are designed to limit 
or impede the spread of fire from one 
dwelling unit to another. These are 
detailed in the following sections. 


bP Ontario 


DWELLING UNIT 


hig en ea Lat ta th 


N 
x ‘ 
\ 
MO Ny 
— 


Teeter alten i 


Area of exposing 
building face 
indicated by cross 
hatching 


MULTI-COMPARTMENT TYPE BUILDING (e.g. row house) 


Area of 
exposing 
building face 
indicated by 
cross 
hatching 


Fire compartment | Fire compartment 
Fire separation 


Ceiling 


Line of uppermost ceiling 
Floor line (not a fire separation) 


Floor line (not a fire separation) 
Finished ground level 


Line of uppermost ceiling 
Floor line (not a fire separation) 


Floor line (not a fire separation) 
Finished ground level 


Ceiling 
_ line 


line Glazed openings 
shown hatche 
Glazed 
openings 
shown 
hatched 
f gl i 
% of glazed areas = ee ee eee g rec cubated 100 
Exposing building face area 
Figure 6.6 
Determining Area of an Exposing Building Face (9.10.15.2.) 


SPATIAL SEPARATION BETWEEN 
DWELLING UNiTs 


The exposing building face of a dwell- 
ing unit is the area established by the 
building width, grade and the height of 
the uppermost ceiling. Where there 
are fire separations to create fire com- 
partments, these compartments may 
be calculated as separate exposing 
building faces, as long as those fire 
separations have a fire-resistance rat- 
ing of atleast 45 minutes. Figure 6.6 il- 
lustrates the method of determining 
the area of an exposing building face. 
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The exposing building face of a dwell- 
ing unit must have at least a 45 minute 


. FIGs recor fire-resistance rating when the limiting 
(9.10.15.2.(4)) distance is less than 1.2 m (3' 11"). If 


the limiting distance is less than 0.6 m 
(23-5/8"), the exposing face of the 
dwelling unit must have a noncom- 
bustible cladding. Figure 6.7 shows 
these requirements. 


\ ae Fire- Non- 
wee Limiting Resistance combustible Glazed ' ; rh 
Limiting Distance Rating Cladding Openings Cladding on the exposing building 


pee oe ae face and on exterior walls located 
' | less than | | Not above the exposing building face that 
| 28-518") | 45min, | Required | permitted | enclose an attic or roof space need not 

| ar ie See See be noncombustible when the limiting 

| (23-58) or! | distance is less than 0.6 m (23-5/8") 
greater but | ye .j, | __ Not Not provided it meets the Code require- 

| “less than min required —_ permitted ments for this application: the cladding 

| ait | | must conform to Subsection 9.27.13., 
Se ee a be no greater than 2 mm (3/32") thick, 

Naa be installed without furring members 

| @ it") or eva al eres Figure 69 | over masonry or not greater than 
greater | | | 12.7 mm (1/2") thick gypsum sheath- 

—— : see = we ing, and have aflame spread rating not 


greater than 25. 
Figure 6.7 
Rating Exterior Walls (9.10.15.5.(2)) The exposing building faces of a dwell- 
ing unit and a detached garage that 
face each other do not need to comply 
; with any of the requirements if the de- 
ri wuPropeninessrns sititaeqigg ~ > te eng tached garage serves the dwelling unit 
only and is located on the same prop- 
The rating of garage walls not erty. (see Figure 6.8). 
en ae were aunt follow the 
requirements as exterior walls Buildings under 10 m? (107 ft?) (like 
shown in Figure 6.7 sheds), while not governed by the 


Building Code, must still conform to 
the planning requirements (e.g. set- 
backs and lot coverage) of the munic- 
ipality. 


Single 
dwelling 
unit 


Glazed areas of doors, glass sliding 


Requirements for limiting doors and windows in the building face 
distance do not apply to these _ are considered as glazed openings in 
walle gevapeanc dweltng Unit Subsection 9.10.15. of the Building 


are located on same prope ; 
By Code. The area of glazed openings al- 


A Te NA ine Nk 1 3a9 lowed on an exposing building face is 

! : based on the total area of the exposing 

Figure 6.8 (9.10.15.4.(3)) building face, the distance from prop- 
Fire Rating for a Detached Garage Serving One Dwelling Unit (9.10.15.5.(4)) 


erty lines, streets, and other buildings 
on the same property. 
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Maximum Aggregate Area of Glazed Openings, % of Exposing Building Face Area @ 


Limiting Distance 
| m (ft-in) 
Maximum Area | — iro : | steal ic ae | or 
of Exposing Less | | | | 
Building Face, | than 12m 145m 2m. 25 3m | 4m | 6m | 8m | 10m | 12m | 16m | 20m | 25m 
m? (it? ) 1.2m | (3'11") | (4°14") | (6'7") | (8'4") | (9' 10") | (13'1") | (49'8") | (26'3") | (32' 10") | (39'4") | (4'6") | (65'7") | (82’) 
en a | 
5 Tt ame Si ar | aS: CL : 
10 (107) 0 8 12 218-) AvSGe ie 56 96 100 | aes - - Seestemen | | 
15 (160) 0 8 10 17 25 37 67 100 | - fae ee || 
20 (215) 0 8 10 15 rae ee) 53 100 - . - | ee | 
25 (267) 0 8 9 13 19 26 45 100 : . - 7 ieee a eae oan 
| 30 (323) 0 7 9 12 ire OE 39 88 100 , : eS So a 
| 40 (431) 0 7 8 11 1548) 20 32 69 100 - - SP pene : 
50 (538) 0 7 8 10 14 18 28 57 100 - - io leneie - 
100 (1080) 0 7 8 9 11 13 18 34 56 84 Lyi); ES Bra : 
Over 100 (1080) 0 7 7 8) 88 10 12) 149 28 «40 55 | 92 | 100 : 
we oe a ee ee a aE) ee Se ats! Fn TED. ye =) | = e. | aie = | 
' Figure 6.9 


_ Maximum Percentage of Glazed Openings in Exterior Walls 


— (9.10.15.4.(1)) 


| 
- 7 ----------- Property line - _ - 
| ! 
! 1 
| | 
! | 
; Single | Inadequate ; 
\ dwelling Fire Fighting | 
is Facilities 
! ! 
I ! 
| I 
| I 
| I 
| | 
SE ey gS ES Sa a Soe tte ene 
! 


Option A: Increase limiting 
distance fom property line 


Option B: Decrease percentage 
of glazed openings 


! 
! 
| 
1 
' 
! 
| 
| 
| 
| 
! 
| 
! 


Single | 

dwelling © 

| unit j 

' : 

I ; | 
i} 


Figure 6.10 
Option for Inadequate 
Fire Fighting Facilities 


(9.10.15.3.) 
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The distance from an exposing build- 
ing face to a property line is referred to 
as the limiting distance. The limiting 
distance to an exposing building face 
establishes the maximum allowed area 
of glazing or alternatively unprotected 
openings. Figure 69 shows the 
maximum percentage of glazed 
openings permitted on an exposing 
building face. 


The limiting distance as determined 
above must be doubled where the fire 
fighting facilities are deemed inade- 
quate or the building is not sprinklered 
(see Figure 6.10). 


The calculation of the permitted per- 
centage of glazed area for irregularly 
shaped buildings can be based on dif- 
ferent limiting distances as they might 
apply to different portions of the build- 
ing. Inother words, buildings that have 
a number of limiting distances can 
have glazing areas that are calculated 
based on their corresponding limiting 
distance rather than on just one dis- 
tance. The permitted glazed area es- 
tablished for a portion of an exposing 
building face cannot be installed in any 
other portion of the exposed building 
face. Refer to Figure 6.11. See the end 
of the chapter for a worked example. 


Exterior walls of separate dwelling 
units that meet at an angle of less than 
135° are required to have at least 1.2m 
(3' 11") between any openings, and 
have that portion of the wall rated as 
shown in Figure 6.12. 


Combustible projections on row hous- 
ing such as balconies, canopies, eave 
projections and stairs that are at least 
1000 mm (3' 3") above grade must be 
at least 1.2 m (3' 11") from the property 
line or the centreline of a public lane- 
way. Combustible projections cannot 
be within 2.4 m (7' 10") of each other 
when situated on separate buildings. 
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1.2 m (3' 11") min. 


Opening 


Cpe) Angle is less 
than 135° 
Total length = 16.6 m 
Height = 2.4 m 
; Per Fire Fire 
Total E Build 
cabs (TEBF) - ab po compartment compartment 
+ 7.6 m—_p¢— 3 m—p-¢- 6 m—__> i 
Rated fire 
if separation 
gecoopennge ey) HH i 
} ; Exterior wall must have same fire resistance 
Permitted area of ; 1 3x2.4x 0.07! i rating as the fire separation that divides the 
glazed openings (8); not permitted : = 0.50 m? CREE SONNE DIIE S| two fire compartments when angle between 


i 


exterior walls is less than 135° 


A1, A2 and A3 are exposing building face areas used for the calculation of 
permitted glazed openings 


= ===: Interior Fire Separation 
d 1.2m (3' 11") minimum 


L1, L2 and L3 are limiting distances that can be applied to different 
portions of the same exposing building face 


P1, P2 and P3 are permitted maximum glazed opening percentages based Fire compartment A 


on the total area (found in Figure 6.9) 


G1, G2 and G3 are the maximum percentage of permitted glazed area for 


that portion ee Ad. 
af 
Fire i 
Example: compartment B 


Calculate the permitted area of glazing given the limiting distances and 
exposing building face area for the irregularly shaped building as noted below: 


L1=0.4m A1=3x2.4=7.2 m? 
L2=1.2m A2 = 7.6 x 2.4 = 18.2 m? 
L3=2.0m A3 = 6 x 2.4 = 14.4 m? 


Calculate the TEBF to determine the percentage of glazing area permitted for 
that portion using Figure 6.9 


TE Total beh x Height P1=0% Fire compartment B 
6.6 x =40m P2=7% 
P3 = 11% 


From the figure above the maximum percentage of permitted glazed area for 
each portion of the exposing building area would be: 


Fire compartment A 


G1 =A1 x 0% = 0 m? 
G2 = A2 x 7% = 0.50 m? 
G3 = A3 x 11% = 1.58 m? 


Note: This same procedure can be used to calculate required fire- 
resistance ratings. The permitted area established for a portion 
of exposing building face cannot be installed in any other portion 
of exposing building face (i.e. G1 can only be located in A1, etc...). Fire compartment B 


See the end of the chapter for another example 
Figure 6.12 
Figure 6.11 Ratings and Openings 
Determining Percentage of Permitted Glazed Openings in Angled Exterior Walls (9.10.12.3.) 
for Irregular Shaped Buildings (9.10.15.5.) 
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| 
te @ 
FIREWALLS, PARTY WALLS AND Fire Roofdeck \ a — 
Min. 150 m CE 
SEPARATIONS (6") 
5 8 == Note: 
Firewalls are a special type of fire sep- ia Where a firewall separates 2 
H H HT Hah ullaings witn roofs at diteren 
ues Jalle seesul a Slee de a iz i eee KK elevations, the firewall need not 
create separate adjoining piiGings {Oj ese KKKA ODDS extend above the upper roof surface 
resist the spread of fire. Firewalls must CEASE seeees” to form a parapet where the 
(YOO ee Ww | difference in elevation between the 
be made of noncombustible material i roofs is more than 3 m (9' 10") 
for fire-resistance ratings more than 2 Air Barrier” |_| t— Type *x’ 
hours. They must have the fire-resis- (9.25.3.3) fil | 
tance ratings as prescribed by the ie y aor 
- asonry Tirewali; 
Code and are designed to have il min. 2 hour fire-resistance rating 
enough structural stability to remain in- tH 
tact under fire conditions for the rated Bacniines il 
period of time. Refer to Figure 6.13. = pee =e -SS- atlas 
The ends of a firewall must be continu- aa — 4 aS RENT Le la el 
ous to the edge and the top of the | tt 
building. Figure 6.14 shows that a im 
combustible material cannot extend 
across the end of the firewall. LI Space between joist Blocking between joists 
|_| ends filled, joists are 
: ‘ : firecut 
Fire separations are assemblies con- || ae 
structed to act as continuous barriers First floor fone Te — 
to fire. These may or may not have fire 3 —_— TS y 
ratings. Fire separations can be con- —— = pees. = 
structed with combustible materials. tz eget Ss 
Refer to Subsections 9.10.10. and | 
9.10.11. of the Code for additional in- esac alg etd ica 
f Hon ine up when using 
ormation. 178 x 305 x 16 mm |_| 
(7 x 12 x 5/8") steel |_| 
bearing plates Tl 
Z | 
ee ie 1H 
Figure 6.13 ; 
FireWall Construction (9.10.11.3.) 


Combustible material shall not extend across the end of a firewall 


ACCEPTABLE: 
; : : UNACCEPTABLE: 
Combustible material terminates at firewall Combustible material 


Noncombustible 
firewall 


Noncombustible 


Figure 6.14 
End of Fire Walls (9.10.11.3.) 
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Party walls on property lines that sep- 
arate dwelling units need not be con- 
structed as firewalls. However, they 
must be constructed as fire separa- 
tions with a minimum 1 hour fire-resis- 
tance rating. Figure 6.15 illustrates the 
essential differences between party 
walls (fire separations) and firewalls. 
Party walls must be continuous from 
the top of the footings to the underside 
of the roof sheathing as shown in 
Figure 6.16 and 6.17. It is very impor- 
tant that there is a complete seal with a 
noncombustible material between the 
top of the wall and the underside of the 
roof sheathing to reduce the likelihood 
that smoke or flame will pass across 
the fire separation. Refer to Figures 
6.18- 6.21. 


Firewall extends above 
combustible roof deck 


Party wall, 

ordinary fire separation 
between dwelling 

units, terminates 
below roof 


a. Noncombustible 
construction 


b. 2 h fire-resistance 
rating from 
concrete, or 
other masonry 
components 


Rated fire 


c. other than separation 


cane Dwelling (min. 1 hour) 
comply with Unit 'C' 


the performance 
measures of 
the Code 


a 


. Stability to resist 
collapse if 
structure on one 
side collapses in 
fire 


See kt ltl ate a a i 


(3.1.10.2.) 
(9.10.11.2.) 


Figure 6.15 
Fire Walls and Party Walls Between Dwelling Units 


Ns 3 layers 15.9 mm (5/8") type 'X' 
gyneum board with double trusses or 
Roof > < layers with 38 x 89 mm (2 x 4) at 


a 


KKK KKK KKK KKK KK 
NYYOO wy AY SCCESNTES WOES MS 
i) ASIC pues deeds 
(QQ OD ater det ie 


cS] |/<¢— 12.7 mm (1/2") type 'X' gypsum board 

2 x 12.7 mm (1/2") type 'X' gypsum board 
fire blocking 

Restrain insulation from falling out. Gypsum 
board recommended 


Fire and Air Barrier 
(9.25.3.3) 


WY 


Nein 


WN 


l 


Same as first floor 


| \A_ A 


Hany fitting electrical outlet boxes. 
Offset any back-to-back boxes 


WW 


a 


Fire block 


NM 


ie 
aaa 


tes 


A 


iC 


Provide 15.9 mm (5/8") eal Second floor joist framed into wall 
type 'X' gypsum board SS 


TCC 


NNN 


38 mm (1-1/2") solid blocking 
38 mm (1-1/2") continuous header 


XY 


2 rows: 

15.9 mm (5/8") type 'X' 
Moot board 

38 x 89 mm (2 x 4) studs at 
600 mm (23-5/8") o.c. 

25 mm (1") air space 
absorptive material 


NOV WN 


First floor joists 


WON 


RON 
eae eee 


masonry under joists 


UNUM ——a 
ESE eee a 
teh sepoeieescs 
[oud ele ple a 
490 mm (7-1/2") unit poe aE ieee 
masonry or solid iio od ae eel 
concrete foundation wall (ee ee oe 
Pi mm (7-1/2") solid 
QQw LIS 90 mm (3-1/2") solid 


Za 
eS 
x 
QB 
VGH 
Y> 


INN 
XII 


x, 
BY]. 
<¥: 


Figure 6.16 2. 
Framed Party Wall Construction as Fire Separation 


(9.10.11.3.) 
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Space between deck and party wall 
Roof deck filled with noncombustible material 
| 190 mm He EEE y KK 
C742) lo TE 1 co 
reer ERE KK RA AAT TA tata 
ANSI, 
| Air Barrier mal 
(9.25.3.3) iil | 
im! 
| << Masonry fire separation 
al 
ml Second floor 
a Se ee 
iia a ete say so 
Masonry fire | 
asonry fi : 
separation | Solid blocking between 
|_| Space between joist embedded joists 
|_| ends filled solid 
i 
irst floor =< 
| 
—= a 
i og ee 
n er 
Wood beams may 
line up when using 
178 x 305 x 16 mm 
(7 x 12 x 5/8") steel 
bearing plates 
SSE sae . 
as, Bows Seen, oh panne 
Figure 6.17 we 
Masonry Party Wall as Fire Separation (9.10.11.3.) 


be Ontario 


Min 100 mm |K>s 
(4") mortar = 


between 


N 


Ps: ry \/ 
LASS 


Two 19 mm 
(3/4") 
diameter 
anchors 


305 x 178 x 16 mm 

(12 x 7 x 5/8") plate on brick 
(min. 3 courses) or 

305 x 279 x 16 mm 

(12 x 11 x 5/8") plate on solid 
block courses 


Figure 6.18 
First Floor Connection 


(9.10.11.3.) 


@ 
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Min. 100 mm 
(4") mortar 
between 
wood 

beams 


a Firecut 


First floor 


Wood beam 


200 x 178 x 12 mm 

(8 x 7 x 1/2") plate on brick 
(min. 3 courses) or 

200 x 279 x 12 mm 

(8 x 11 x 1/2") plate on solid 


Figure 6.19 
First Floor Connection 
Alternative 2 


(9.10.11.3.) 


Structural 
framing 
member with 
fire-resistant 
rating less than 
firewall/party 
wall 


Collapse of framing 
member does not cause 
collapse of firewall/party 
wall 


Figure 6.22 


Function of Firecut (9.10.9.8.) 


Truss bottom hung 


Two studs between - 
every two trusses 
ELEVATION 'A' a> | | 


(1/2") gypsum board 


ELEVATION 'A' 


je ane ee mee oy, me Se ee ee rs 


Roof truss 


——— Kneewall 


1 layer of 12.7 mm 


1 
1 


1 
i} 
Wall studs ———— 
1 


Figure 6.20 
Roof Truss Kneewall Detail as Fire Separation 


L4—— = 15.9 mm (5/8") gypsum 
EF board 


Dy) 
Z))]) ox 


1 layer 12.7 mm <<) <S 


| 
| 
(1/2") gypsum board 1 
| 
| 


Truss top hung 


38 x 89 mm (2x4) at 610 mm 
(24") 0.c. knee wall 


Bottom of kneewall 
Double top plate 


—--—- |e | 


ee 


—e 


(9.10.11.3.) 
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OOQOOE 
15.9 mm (5/8") gypsum board 
air/vapour barrier 
sheathing 


building membrane 
non-combustible siding 


15.9 mm (5/8") type 'X' 
gypsum board 


EAD) 


12.7 mm (1/2") 
gypsum board 

for pipe or duct 
shaft 


Place insulation 
& tape drywall 
before an 
piping or furring 
is installed 


EAL) 


Figure 6.21 
Plan of Party Wall as Fire Separation 


SF 


PLAN VIEW 


OUTSIDE 


Add second layer of 
insulation 

15.9 mm (5/8") 
type 'X' 
gypsum board 


12.7 mm (1/2") 
gypsum board on 
interior partition 


2 rows 38 x 89 mm 

(2 x 4) studs on 
separate plates 25 mm 
(1") apart 


ts 


Good practice 50 mm 
(2") mineral wool 
around electrical box 


(9.10.11.3.) 
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Combustible construction that is sup- 
ported by a firewall or party wall made 
of noncombustible construction must 
be built to collapse under fire condi- 
tions without causing the collapse of 
the fire separation. See Figure 6.22 on 
the previous page. Beams and joists 
framed into a masonry or concrete fire 
separation must not reduce the 
thickness of the fire separation to less 
than the equivalent thickness for 
type S monolithic concrete determined 
in the Supplementary Standards SB-2 
for the required fire-resistance rating. 
Figure 6.22 illustrates this requirement. 


The exterior wall must have the same 
fire-resistance rating as the interior fire 
separation that divides the two fire 
compartments, when the angle of the 
wall is less than 135°. See previous 
Figure 6.12 for examples. 


Approved noncombustible — siding 
cladding assembly is required. 


A detached garage that serves more 
than one dwelling unit and is split by a 
property line requires a fire separation 
of party wall construction with a fire-re- 
sistance rating of at least 45 minutes. 


An attached garage which serves a 
single dwelling unit need not be fire 
separated from the dwelling unit. In 
this case a Code compliant air barrier 
system with all joints sealed and struc- 
turally supported must be installed in 
the separating wall to effectively pre- 
vent the diffusion of gas and exhaust 
fumes into the dwelling unit. In addi- 
tion every door between the dwelling 
unit and the garage must be tight fit- 
ting, weather-stripped and equipped 
with a self-closing device. 


To reduce the possibility that fire will 
travel into an attic and across to 
another dwelling unit or across fire 
separations as shown in Figure 6.24, 
soffits must be protected where fire 
blocking and sprinklers are not pro- 
vided. 


© 


© 
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Embedded joists 
opposite each other 


Minimum Equivalent Thickness of Type S Monolithic Concrete 


Required Fire-Resistance Rating 


77 90 aules, tte 
(3") | 3-12") (4-1/2") (5") 


60 
(2-1/2") 


Embedded joists 
staggered 


Where pockets for the support of beams or joists are 
formed in a masonry or concrete fire separation, the 
remaining total thickness (T) must not be reduced less 
than what is required to maintain the required 

fire resistance rating. See Supplementary Standard SB-2. 


Figure 6.23 
Embedded Joists (9.10.9.9.) 


Row housing, where fire blocking does not occur between soffits and attics, 
requires that the soffit within 2.5 m (8' 2") vertically and 1.2 m (3' 11") horizontally 
of a window or door be protected with the materials above (acceptable materials 
for this protection is described in the text). 


Fire blocking not required 


\ 


h 


Ww ae 
TE > 
SDSS 


1 

Common attic or roof : 
a 

2.5 m (8' 2") or less 


space 


= 
oS 
=- 


tl Dwelling 
" Dwelling " unit 'C 
Dwelling " unit ‘B' ut 
unit 'A'~ : 1.2m 
4 7 (3' 11") min. 
iH] ii 
i ii] 
Line of fire separation 
Figure 6.24 
Soffit Considerations (9.10.12.4.) 
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FirE BLOCKS 


The intent of fire blocking is to limit the 
spread of fire in building assemblies 
and concealed spaces. The function 
of fire blocking is to cut off a fire by not 
allowing it to breathe (i.e. receive oxy- 
gen). Sealing concealed spaces in 
wall and ceiling assemblies as well as 
attics and crawl spaces achieves this 
requirement. Figure 6.25 shows the 
typical places that fire blocking is re- 
quired in a dwelling unit. 


It is important to understand that flame- 
spread ratings play a role in the design 
of fire blocks. Fire blocking must be 
provided at all intersections of vertical 
and horizontal spaces in building as- 
semblies where flame-spread ratings 
of the assembly exceed 25, as shown 
in Figure 6.25. This does not include 
wiring, piping or other such services 
that may be within the building 
assembly. 


Conventional wood-frame assemblies 
must be fire blocked since, in general, 
wood elements have a flamespread 
rating in excess of the maximum 25. 
Steel framing with a flamespread rating 
of less than 25 does not require fire 
blocking. 


Materials for fire blocking include 0.38 
mm (1/80") sheet steel, 12.7 mm (1/2") 
gypsum wallboard, 12.5 mm (1/2") ply- 
wood, OSB, or waferboard, 2 layers of 
19 mm (3/4") lumber with staggered 
joints, or 38 mm (1-1/2") lumber. 


bP Ontario 


(3) Check for mansard Fireblock between lower and 
KS roof ventilation upper portions of mansard roofs 
G requirements in 


Chapter 8 


IM Fireblock at top 
and bottom of 
furred wall or 


a Partition 


Fireblock at floor 


Balloon c 
and ceiling 


Platform 
framing i 


framing 


Fireblock at top 
and bottom of 
each run of stairs 


Note: If wall or partition is of combustible construction, 
Stud spaces used as return the vertical dimension of any concealed space 
ducts shall be fireblocked shall not exceed 3.0 m (9' 10") 


Fireblock Materials 


0.38 mm (1/80") sheet steel 


12.7 mm (1/2") gypsum 
wallboard | 


12.5 mm (1/2") plywood 
OSB or waferboard | 


2 layers of 19 mm (3/4") 
_ lumber with staggered joints | 


38 mm (1-1/2") lumber | 
(9.10.16.3.). 


(9.10.16.1.) 


Figure 6.25 
(9.10.16.2.) 


Fireblock Locations and Materials 
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blocking 


Figure 6.26 
Wood Framing as Fire Blocking 


at 


eet a 
S aa zn 
5 ee = % 
——aeg — ——— 
—— } ——— yi 
Fire Fire 
blocking blocking 
— ——=— ——— = == = 
y ae (ae — 
Z cer sc 
z — a 
—<——— 
7 peace OOS 
| Fire | 
| blocking = | = 
Fire te 
blocking SQ 
Gypsum board to 


provide fire blocking 


bulkheads 


(9.10.16.2.) 


Wall assemblies that have spaces cre- 
ated by furring and spaces between 
the studs require fire blocks every 3m 
(9' 10") vertically and every 20 m 
(65' 7") horizontally. Note that a 
standard wood frame wall has built-in 
fire blocks, the sole plate and the top 
plate as shown in Figure 6.26. Special 
header details with coved ceilings may 
require fire blocking below the top 
plate as illustrated in Figure 6.27. 


The top and bottom of stairs through 
floor levels that contain concealed 
space within the assembly normally re- 
quire a doubling of joists for structural 
integrity and in so doing provide a fire 
block as seen in Figure 6.28. 


Residential occupancies considered 
under this guide assume that sprin- 
klers are not provided. In row-dwelling 
unit construction the attic space must 
be separated into fire compartments of 
not larger than 300 m? (3230 ft?) with 
fire blocks where the materials in the 
attic have a flamespread rating of 
greater than 25. Note that the maxi- 
mum dimension of this area cannot be 
greater than 20 m (65' 7"). 


Concealed spaces that are created in 
gambrel or mansard type roofs, or in 
balconies or canopies require fire 
blocks as illustrated in Figure 6.29. 


Where fire blocks are pierced by pipes, 
ducts or other elements, the effective- 
ness of the fire blocks must be main- 
tained around these elements. 
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Figure 6.28 
Stair Fire Blocking 


Required 

header 

bedi fire 
locking 


(9.10.16.1.(3)) 


De Ontario 


Concealed 
Space 


Concealed 
ceiling space 


Typical plaster 
or wood cove 
always applied 


NB a A 
\ 


after gypsum G 
ypsum board Tray or 
beard or plywood Coffered 
fire blocking Ceiling 
Figure 6.27 
Fire Block for Coved or Coffered Ceiling (9.10.16.1.(2)) 
Concealed roof space or unoccupied attic space that contain materials having a 
flame spread rating greater than 25 shall be separated by fire blocks into 
compartments not more than 300 m? (3230 ft?) with no dimensions exceeding 
20 m (65' 7") 
Vertical fire blocks in mansard roof Required interior 
opposite each fire separation or every fire separation 


20 m (65' 7") 


Unoccupied attic area 


Ke 


Balcony 


Concealed spaces of combustible 
construction shall have vertical fire 
blocks at intervals of not more than 20 m 
(65' 7") and at each required fire 
separation. This applies to sprinklered 
or unsprinklered buildings 


Figure 6,29 (9.10.1 
Fire Blocks in Concealed Spaces of Mansard Roofs (9.10 


6.1.) 
10.16.2.) 


© 
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OPENINGS & SERVICE PENETRATIONS 
IN FIRE SEPARATIONS 


Fire separations with openings require 
that the type of opening be tested and 
rated to maintain the integrity of the as- 
sembly. An exemption for this require- 
ment includes electrical boxes in ceil- 
ings and walls provided that they are 
tightly fitted or caulked with a fire retar- 
dant treated material if necessary (if 
not tightly fitted) and are not greater 
than 160 cm? (25 in?) in area (the size of 
a 4-gang electrical box). 


In wall assemblies, electrical boxes lo- 
cated on opposite sides of the wall 
must be offset in stud spacing. Refer 
to Figure 6.30 which also includes wall 
plan details for double stud and stag- 
gered stud wall assemblies. 


Electrical wires can partly or wholly 
pass through fire separations provided 
they are in noncombustible jacketing, 
or if they are in combustible jacketing, 
they must not exceed 25 mm (1") in 
overall diameter. 


Service penetrations through fire sep- 
arations require special consideration. 
Refer to Subsection 9.10.9. of the 
Code for relevant sentences. 


SINGLE STUD WALL 


Outlet box tightly fitted 
to membrane 


DOUBLE STUD WALL 
Outlet box 


tightly fitted to 
membrane 


STAGGERED STUD WALL 


rating 


Outlet box 
tightly fitted to 
membrane 


Figure 6.30 
Outlet Boxes in Fire Separations 


maintain integrity of 
fire separation 


Sealing material 


Spaces containing outlet boxes sealed from 
each other to maintain integrity of fire resistant 


Outlet box 
tightly fitted to 
membrane 


Outlets offset to 


Outlet box tightly fitted 
to membrane 


Spaces containing outlet 
boxes sealed from each other 
to maintain interity of fire 
resistant rating 


utlet box 
tightly fitted to 
membrane 
Sealing material 


Note: 

Separate boxes may be constructed to fit 
around outlet boxes to maintain the fire- 
resistance rating required 


(9.10.9.6.(4)) 
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SUPPRESSION OF FIRE 


BUILDING CODE REFERENCES 


DIVISION B 
9.10,.20.3, Fire Department Access to 


Buildings 


The suppression of a fire relates to the 
provisions directed towards extin- 
guishing fires within homes. 


SPRINKLER SYSTEMS 


The Codes does not require sprinkler 
systems in houses. However, where 
sprinklers are installed voluntarily, 
Code requirements for sprinkler sys- 
tems will apply. 


FIRE FIGHTING 


The fire department must be able to 
access any dwelling unit from a street, 
private road, or through a private yard. 
Where provision for the above is made 
by private road or yard, consideration 
must be made for connections to main 
thoroughfares, width of access, turn- 
ing radii of fire department vehicles, 
locality of fire department, and public 
and private parking. Local fire depart- 
ments can Nn Pro additional detail. 


Better Building | 
Note | 
While not required by the Code, | 
it is recommended to provide a 
fire extinguisher in all dwelling 
units. 
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REQUIREMENTS FOR 
SOUND CONTROL 


BUILDING CODE REFERENCES 


DIVISION B 
Ow Stalits Determination of Sound Class 
Transmission Ratings 

Minimum Sound Transmission 


Class Ratings 


SEIN earls 


The sound control provisions of the 
Code deal with transmission of air- 
borne sound between dwelling units. 
External noise, impact sounds or vibra- 
tions are not dealt with under the re- 
quirements of sound control. 


SOUND TRANSMISSION CLASS RATINGS 


Sound transmission class (STC) rat- 
ings are determined based on ASTM 
E413, “Classification for Rating Sound 
Insulation” which relies on the results 
of ASTM E90 “Laboratory Measure- 
ment of Airborne Sound Transmission 
Loss of Building Partitions and Ele- 
ments” or ASTM E836 “Measurement 
of Airborne Sound Insulation in Build- 
ings”, 


Sound transmission can be defined as 
the sound that penetrates a separation 
or partition. Within the scope of this 
guide, only semi-detached and row 
housing would require consideration of 
the STC of shared walls. 


Listed sound ratings assume no voids 
or cracks, and require that sound ab- 
sorptive materials (rock, slag or glass 
fibre) fill at least 90% of the cavity 
space. 


REQUIRED SOUND CONTROLS 


The required STC rating for a partition 
between a residential occupancy and 
any other attached occupancy from 
which noise could be generated is to 
be at least 50. This must conform with 
the ratings shown in Figure 6.3 or to the 
ASTM Documents listed in 9.11.1. 


A sound rated partition must be con- 
structed so it will be an effective barrier 
for sound. Requirements for fire blocks 
and fire separations also help ensure 
that sound control is attained. The 
staggering of electrical boxes in a fire 
separation is a requirement in Article 
9,.10.9.6. of the Code. 


Sound Transmission 


y 
Sound 
source 


Flanking | 
sound 
| 


wh Never 


A & 


sound 


mE 


| Sound that is transmitted into an reall Be 
| short-circuit the cavity though continuous layers of | 
| material at the top, bottom or sides of the assembly | 


Better Building 
Note | 


Research indicates that most 
performance problems in sound 
barriers are due to air leaks. As 

| such, it is very important to 
ensure that assemblies intended 
__ to control sound are tightly 

| sealed. 


This is particularly so in 
_ assemblies which rely on dead 

air space for the control of sound 
transmission. | 
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WORKED EXAMPLE 
Fire Safety: Calculation of Spatial Separation Requirements 


Limiting 


Length of 
exposing 


portion (L) 


Example A: 


me em me ee te ce ee mee oe owe te ee ee ee me seme ° mew snmp ena ome aan)s -z--- Property line --- -- 


distance (LD) 


building face 


Skewed Wall with an Arbitrary Division of the Wall and a Height of 2.4 m (7' 10") 


= 
= 
Sotss 
s325) 


Total exposing 
building face 
(TEBF) 


| 
I ! 
I I 
| 1 
| I 
I i 
I } 
| 4 | 5 
T T 
Portion of exposing ! 
building face area (A) 16.8 m? 7.2m? 
J at 
Percentage (%) of 
glazed openings 8% ' 28% ; 100% 
permitted 1 I 
i T 
Permitted glazed 
openings 0 0 0.96 m? 4.7 m? 7.2m 
! | 
Fire-resistance rating 45 minutes 45 Not | Not , Not 
minutes required \ required ; required 
| I 
Noncombustible i ire Not \ Not 1 Not 
cladding Required = Required , required required | required 
1 J ofl De I 
Solution A 
Step 1: Determine the limiting distance of each portion of the exposing building face. 


Step 2: 


Step 3: 


Step 4: 


Step 5: 


(example: LD1 = 0.5 m) 


Calculate the area of each portion. 
(example: A1 = 3.8 m x 2.4 m = 9.12 m?) 


Calculate the TEBF (total length x height = 20.8 x 2.4 = 50 m?) and 

use Figure 6.9 to find the corresponding row from which the maximum permitted percentage area of 
glazed openings will be read. Along that row, identify the percentage of glazed openings permitted 
for each portion using the limiting distance from Step 1. 

(example: Figure 6.9 shows that any LD less than 1.2 m does not permit any glazing) 


Calculate the area of glazed openings permitted for each portion. 
(example: 0 x 9.12 m? = 0 m?) 


Use Figure 6.7 to determine the required fire-resistance rating and cladding. 
(example: Figure 6.7 shows that any LD less than 0.6 m requires a 45 minute FRR and 
nonconbustible cladding) 
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WALL SYSTEMS 


Wall framing represents the building’s skeleton. Walls carry vertical 
loads from the roof, floors and the wall itself and transfer these loads to 
the dwelling unit foundation. Walls help control fire by limiting fire spread 
across interior walls, between fire compartments, and between 
adjacent buildings. Wall framing supports interior and exterior finishes. 
Exterior walls control the movement of heat, moisture and air into and 
out of the building. 


This chapter details the Code requirements as they relate to wood- 
frame, masonry, steel stud and insulating concrete form wall assem- 
blies. The structural aspects of these wall assemblies are emphasized 
here. 


Requirements pertaining to walls which relate to the control of heat, air 
and moisture movement are outlined in subsequent chapters; notably, 
Chapter 13: Energy Efficiency, Air and Vapour Barriers, Chapter 14: 
Interior Finishes, Chapter 15: Exterior Finishes, and Chapter 6: Fire 
Safety and Sound Control. 


KEY POINTS 


Wall systems must be designed and constructed to fulfill the follow- 
ing functions: 


- transfer the structural loads of the building to the dwelling unit 
foundation; . 


resist racking from winds and building settlement; 
*help control the spread and movement of fire, and 


-control the flow of heat, moisture, and air into and out of the 
dwelling. 
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Wood Framing Methods 


Wood framing methods include 
platform, balloon, and post and 
beam. 


Platform framing is the most 

~ common framing method used in 

| Ontario. Its main advantage is 

| that the floor system is assembled 

_ independently from the walls and 
provides a working surface upon 
which walls and partitions are built 
for the next floor. Walls are one 
storey in height and can be easily 
lifted into place without the use 
of lifting equipment. 


Fire blocking is an integral part of 
the wall system, eliminating much 
of the need to cut and fit short fire 
stops within the wall assembly. 


be Ontario 


Balloon framing involves the 
erection of walls around the 
building interior prior to the 
construction of floors. Floor joists 
are supported on ribbons let into 
the walls of the building. 


Fire blocking is necessary at 
each floor and every 3m (10') 
along a vertical cavity. 


Mel 
iF ainisnia 
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Post and beam framing is the 
assembly of framing members at a 
spacing that exceeds 610 mm 
(24"). Infill wall panels of 

plywood waferboard are often 
incorporated in post and beam 
buildings. The sizing of framing 
members used in post and beam 
houses must conform to the 
requirements of Part 4 of the Code. 


Post and beam 


| 
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WOOD-FRAME WALL 

CONSTRUCTION 

BUILDING CODE REFERENCES 

DIVISION B 

3.8.3.8. Water Closet Stalls 

SReneh kG Showers and Bathtubs 

9.17.4.2. Materials 

O28 875) Fastening for Sheathing or 
Subflooring 

9,23.5.3. Wall Studs 

9.23,5.4. Top Plates 

9.23,10.1. Stud Size and Spacing 

9.23.10.2, Bracing and Lateral Support 

9.23.10.3. Orientation of Studs 

9,23.10.4 Continuity of Studs 

9,23.10.5. Support for Cladding Materials 

9.23.10.6. Studs at Sides of Openings 

9.23.10.7. Stud Posts Built into Walls 

9.23.11.2. Bottom Wall Plates 

9.23.11.3. Top Plates 

9,23.11.4, Joints in Top Plates 

9.23.12.1. Openings in Non-Loadbearing 
Walls 

9,.23.12.2. Openings in Loadbearing Walls 

9.23.12.3. Lintel Soans and Sizes 

9,23.16.1. Required Sheathing 

9.23.16.2. Thickness, Rating and Material 
Standards 

9,23.16.3, Attachment of Cladding to 
Sheathing 

9,23.16.4. Lumber Sheathing 

9,23.16.5. Joints in Panel-Type Sheathing 

9,.27.3.2. Sheathing Membrane Material 
Standard 

WATS: Required Sheathing Membrane 
and Installation 

9,27.3.4, Insulating Sheathing in Lieu of 
Sheathing Membrane 

9.27,.3.5 Sheathing Membranes in Lieu of 
Sheathing 

9,27.3.6. Face Sealed Cladding 


Conventionally, houses in Canada 
have been constructed using wood 
frames; that is, the main structural 
components of the building consist of 
wood elements which are closely 
spaced together to form a frame which 
supports the building’s superimposed 
loads. The wood framing members 
used in this type of construction are 
spaced no more than 610 mm (24") 
apart. Post and beam construction on 
the other hand uses members spaced 
at more than 610 mm (24"). Walls which 
contain framing members space more 
than 610 mm (24") apart fall within the 
scope of Part 4 and therefore will need 
to be designed by a qualified 
individual. 


WALL Stubs 


Wall studs are the vertical components 
to which sheathing, cladding and inte- 
rior finishes are attached. The studs 
support loads from the roof and/or oth- 
er floors. They sit on the bottom wall 
plate and transfer the load to beams, 
other walls or directly to the founda- 
tion. Stud lumber should be straight 
with a moisture content of no more than 
19%. (Refer to Code Article 9.3.2.5.) 


The size and spacing of wood studs is 
determined by the loads that are sup- 
ported, the unsupported height of the 
wall, and whether the wall is an interior 
or exterior wall. 


Figures 7.1 and 7.2 identify the size, 
spacing and maximum unsupported 
height for wall studs in dwelling units. 
Figures 7.8 and 7.4 summarize the 
size and spacing requirements for ex- 
terior tall wall studs (No. 2 Grade 
Spruce-Pine-Fir only). Additional tall 
wall designs for other wood species 
are found in Tables A-30 to A-33 of the 
Code. 


Loadbearing studs must be supported 
laterally by cladding or blocking and 
must not be oriented on the flat unless 
explicitly permitted by the Code. Load- 
bearing studs must be continuous for 
the full storey height (except at open- 
ings). Studs which are finger jointed 
with structural adhesive can be used 
to support loads and must never be 
oriented on the flat. Special care must 
be applied when choosing finger joint- 
ed studs which are required to act asa 
fire separation that is required to have 
a fire-resistance rating. Wall studs lo- 
cated at gable ends must be continu- 
ous where there is no ceiling at the top 
of the platform framing. Studs that are 
not continuous do not comply with Part 
9 of the Code and must be designed 
using Part 4 of the Code. See 
Figure 7.5. 


Figures 7.6 and 7.7 summarize the 
requirements for studs that support a 
girder truss or roof beams (No. 2 Grade 
Spruce-Pine-Fir only). In all instances 
these studs must conform to the 
following requirements: 


¢ the studs must be fastened together 
to form a post using at least 38 mm 
(1-1/2") thick full length members 
where they are either: 

- bolted together with not less 
than 9.52 mm (3/8") diameter 
bolts spaced not more than 
450 mm (17-3/4") 0.c. or 

- nailed together with not less 
than 76 mm (3") nails spaced 
not more than 300 mm 
(11-3/4") 0.c.; 


¢ the wall must not be less than 1.2m 
(3'11") long and must be sheathed 
on at least one side using plywood, 
OSB, waferboard or gypsum 
sheathing; and the wall sheathing 
must be fastened to the stud post 
with at least one row of fasteners 
conforming to Figure 7.17 and must 
be spaced not less than 150 mm 
(5-7/8") 0.c.; and 


¢ the width of the stud post must be 
not less than the width of the girder 
or beam that it supports. 


All other stud posts not within these re- 
quirements must be designed in ac- 
cordance with Part 4 of the Code. 


| Better 
Building 
Note 


__ Alignment of wall studs with floor 
joists permits greated flexibility in 
the location and installation of 
ductwork and plumbing. 
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Size and Spacing of Studs for Exterior Walls 


Supported Load 


EXTERIOR WALLS 


H aie 


Roof with or without 


[a 


| 


Supported Load 


| Roof with or without ii 


Supported Load 


Roof with or without 


Supported Load 


Roof with or without 


ee 
Kh 
y 
=err) 
era, 
| | 
| 
| | 
=PPs, 
5 
. en 
=ePs) 
ere) 
| 
SePP 
Figure 7.1 


Size and Spacing of Studs 


bP Ontario 


Minimum Stud Size Maximum Stud Spacing Maximum Hoenn 
E 38 mm x 64 mm (2 x 3) 406 mm (16") 2.4 m (7' 10") 
| 38 mm x 89 mm (2 x 4) | 610 mm (24") 3.0 m (9' 10") | 
tear Pais eri) Shs Vets 2 BeaR bes sens J Era 
Minimum Stud Size Maximum Stud Spacing Maximum Heres: on 
| 38 mm x 89 mm (2 x 4) | 406 mm (16") 3.0 m (9' 10") 
| 38 mm x 140 mm (2 x 6) | 610 mm (24") 3.0 m (9' 10") | 
| | | 
Minimum Stud Size Maximum Stud Spacing ee 
ee ae 2: x ¥ 4) | 305 mm (12) | 3.0m TC 10" | 
| 64mm x 89 mm (3 x 4) 406 mm (16") | 3.0 m (9' 10") 
| 38mm x 140 mm (2 x6) | 406 mm (16") | 3.6 m (11' 10") | 
a VIE: SIRE AW Sk : ant 
Minimum Stud Size Maximum Stud Spacing faite ie 
ie Bleed Ree PS. ei ii BOUT Rife 
38 mm x 140 mm 2x6) Sharh 305 mm (12") 48m6 11") | 
Poecio) marcel oot cls Soe b Bs .! 
(9.23.10.1.) | 
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YX Size and Spacing of Studs for Interior Walls 


Le INTERIOR WALLS 


inane ee eee 


1:4 


Bipiknerenttn 


Figure 7.2 
Size and Spacing of Studs 


Supported Load Minimum Stud Size Maximun Stud Maximun 
Spacing Unsupported Height 
38 mm x 38 mm (2 x 2) 406 mm (16") 2.4m (7' 10") 
No load 38 mm x 89 mm (2x 4) 406 mm (16") 3.6 m (11' 10") 
a * 
38 mm x 64 mm (2 x 3) 610 mm (24") 3.0 m (9' 10") 
Attic not 38 mm x 64 mm (2 x 3) 406 mm (16") 2.4 m (7' 10") 
accessible by a flat * 
stairway 38 mm x 89 mm (2 x 4) 610 mm (24") 3.6 m (11' 10") 
38 mm x eel (2 x 4) 406 mm (16") 2.4 m (7' 10") 
a * 
*See Article 9.23.10.3. for applications where studs on the flat are permitted 
Roof Load 
Attic accessible by = 38 mm x 64 mm (2 x 3) 406 mm (16") 2.4 m (7' 10") 
stairway 38 mm x 89 mm (2 x 4) 610 mm (24") 3.6 m (11' 10") 
Attic not accessible by | 
stairway plus 1 floor 
Roof Load 
plus 1 floor 
Attic accessible by 38 mm x 89 mm (2 x 4) 406 mm (16") 3.6 m (11' 10") 
stairway plus 1 floor 
Attic not accessible by 
stairway plus 2 floors 
Roof Load 
plus 2 floors 38 mm x 89 mm (2 x 4) 305 mm (12") 3.6 m (11' 10") 
64 mm x 89 mm (3 x 4) 406 mm (16") 3.6 m (11' 10") 
Attic accessible by 38 mm x 140 mm (2 x 6) 406 mm (16") 4.2 m (13' 9") 
stairway plus 2 floors 
Roof Load 7 
plus 3 floors 
38 mm x 140 mm (2 x 6) 305 mm (12") 4.2 m (13' 9") 
Attic accessible by 
stairway plus 3 floors 
(9.23.10.1.) 
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Stud Size and Spacing for Spruce-Pine-Fir No. 2 Grade Exterior Wall Studs with Brick Veneer 


A 38mm x 140 mm @ 406 mm o.c. C two 38 mmx 140 mm @ 406 mm o.c. 
LEGEND (2 x 6 @16" o.c.) (2x6 @ 16"0.c.) 
| Stud Size and Spacing 
| B 38mm x 140 mm @ 305 mm o.c. D_ two 38 mm x 140 mm @ 305 mm o.c. 
(2x6 @ 12" 0.c.) (2x6 @ 12" 0.c.) | 
a a 
Hourly eo, (1/50) 0.40 | 0.45 | 0.50 | 0.60 
eee hee —— 
Be cy. | Stud Supported Roof Length | Supported Roof Length | Supported Roof Length Supported Roof Length 
See | OT on | ein Metin | eon Tosia ll aon, | apm | aga 
(kPa) | (10) | (19 8°) fens 107) | eh (188) | (9' 10") qe) | @ 10) | cage) | 
3.8 (12'5") Ae | aay en mine in A A ee ani ey 
4.2 (13' 9") A | A A A | B B B B | 
| 1.0 4.6 (15' 1") B | B B B Cc Cc Cc CEAT| 
| 5.0 (16' 4") C C | @ @ c C D D | 
| 8.3 (17'4") c Cc | e c D D D D 
8.6 (18' 4") Cc Crea D | D Pe sae) D : | : 
3.8 (12'5") A a A 7S || (or ae 4. 
4.2 (13! 9") A A | A A B | B | B ep oy 
15 4.6 (15' 1") B B B B C | C C C | 
"5.0 (16! 4") C | C Cc Cc Cah Cc D — 
5.3 (17' 4") 6} | Cc @ Cc D D D D | 
5.6 (18' 4") Cc é D | D D | D | : ‘ 
3.8 (12' 5") ee ie ke A ae: A | ee aes ei 
4.2 (13' 9") A | A A | A B | B | 8 B 
20 | 4.6 (15' 1") B B B B C C € C 
| 5.0 (16' 4") CM Pac c C C cera eye D 
| —8.3(17'4") Cong lg eee é C D ba ape FD 
| 8.6 (18'4") Coal ee D D D De Ak ey : 
3.8 (12' 5") A | A A | A A A A A 
- 4.2(13'9") A | A A | A B B B....| B 
25 4.6 (15' 1") B B | B B | @ @ Cc C 
5.0 (16' 4") Oe © | ae} mm hoa me el mem one C D D 
5.3 (17' 4") @ | C C fe | D D D D 
5.6 (18' 4") fe | Cc D D D D | : | ‘ | 
3.8 (12' 5") A A A | A | A A | A | A 
| -4,.2(13'9") A | A A A B B Ba, B 
3.0 4.6 (15' 1") B | B B B (@3 C | c Cc 
5.0 (16'4") Cup) imme (mn eee te Gc 86] 6D D 
8.3.(17'4") Cc | C CG | C D D D D 
— 5.6 (18' 4") c | c | D | D D D - - 
(1) A roof dead load of 0.5 kPa (10 psf) has been assumed. The Table does not apply where the stud 
supports additional loads from heavy roofing materials such as concrete tiles or clay roofing tiles. 
(2) Wall construction shall conform to the requirements of Sentence 9.23.10.1.(2) 
Figure 7.3 
Sizes for Exterior Wall Studs with Brick Veneer (9.23.10.1.) 
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Stud Size and Spacing for Spruce-Pine-Fir No. 2 Grade Exterior Wall Studs with Siding 


LEGEN 


D A 


Stud Size and Spacing 


Hourly Wind Pre 
( 


kPa) 


B 


ssure (1/50) 


Sizes for Exterior Wall Studs with Siding 


Specified 
Roof Design 
Snow Load 
(kPa) 


Supported Roof Length 


38 mm x 140 mm @ 406 mm o.c. 
(2 x 6 @16" o.c.) 


38 mm x 140 mm @ 305 mm o.c. 
(2x6 @ 12" 0.c.) 


3.0m 

(9' 10") 
3.8 (12' 5") 
4.2 (13' 9") 
4.6 (15' 1") 
5.0 (16' 4") 
5.3 (17' 4") 
5.6 (18' 4") 


> 


ISSESS Sse See 


6.0m 
(1 Q' 8") 


>>> > > > 


D 


Supported Roof Length 


two 38 mm x 140 mm @ 406 mm o.c. 


(2 x 6 @ 16" o.c.) 


two 38 mm x 140 mm @ 305 mm o.c. 
(2x6 @ 12" 0.c.) 


Supported Roof Length 


Supported Roof Length 


6.0 
(19' 


m 3.0m 
8") (9' 10") 


> 


Deeb > a 


> 


Dwr yp p> 


6.0m 
(19 8") 


3.0m 
(9' 10") 


> 


(Qa) 00) 2. 


3.8 (12' 5") 
4.2 (13' 9") 
4.6 (15' 1") 
5.0 (16' 4") 
5.3 (17' 4") 
5.6 (18' 4") 


| Pa > > 


Pa > SP > > 


QS > > > 


Ve>e> > YS > 


Biwe> > - > 


2.0 


3.8 (12' 5") 
4.2 (13' 9") 
4.6 (15' 1") 
5.0 (16' 4") 
5.3 (17' 4") 
5.6 (18' 4") 


OP > >> > 


— 
| 
| 
| 


DiS > SS > > 


| 
| 


ow > > > > 


Cw > Ss 


| Om. © > 


OLD > Lar 


| 
| 
| 


LG OW > e>r> 


| 
| 
2.5 
| 


3.8 (12' 5") 
4.2 (13' 9") 
4.6 (15' 1") 
5.0 (16' 4") 
5.3 (17' 4") 
5.6 (18' 4") 


le ac > 2 > sD > > 6 > ane 


eu Bze ze Bre 8 BD ype Bs ee 


0, hy >, & > P 


ouo> >> > 


3.0 


Notes 


3.8 (12' 5") 
4.2 (13' 9") 
4.6 (15' 1") 
5.0 (16' 4") 
5.3 (17' 4") 
5.6 (18' 4") 


iS Se oe 


nu >rp>rpYp > 


| 
| 


Cryer > > |G > > > > > 


| 


OW a ea 


Oo > r > 


lowwr>> > l|ONW > > > 


QO BD >>> 


low > > > > 


BIW SS >> 


(1) A roof dead load of 0.5 kPa (10 psf) has been assumed. The Table does not apply where the stud 
supports additional loads from heavy roofing materials such as concrete tiles or clay roofing tiles. 
(2) Wall construction shall conform to the requirements of Sentence 9.23.10.1.(2) 


Figure 7.4 


|oO wWwr> > > 


(9.23.10.1.) 
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NON-CONTINUOUS CONTINUOUS 
NOT ALLOWED ALLOWED 


Figure 7.5 


Tall Wall Studs for Platform Framing Under Part 9 of the Code (9.23.10.4.) 


Discontinuous 
studs 


2.5m (8 2’) Greater than 2.5 m (8' 2"). 


No Floor Must be designed Stud size and spacing must 
under Part 4 of conform to Figures 7.3 and 7.4. 
| the Code 


2.5 m (8' 2") 2.5 m (8' 2") 


Floor System 


Minimum Number of 38 x 89 mm (2 x 4) Spruce-Pine-Fir Stud Posts 


| | eecatiod Roof Design Snow Load, kPa (psf) 


| arse | | 1.0(209) | 1.8 (31.3) L 2.0 (41.8) 2.6 (62.2) |. 30627) | 
| el te . ea - = cos i oe 33 rag ai 
| m (te in) | _ Supported Length, ms ‘Supported Length, m ‘Supported Length, m Supported Length, m ‘Supported Length, m- 
| | 24| 36] 4.8] 600 | [24 3.6 48 6.0 (24136 4.8 |6.0 24 36 4816.0) 24136148 60. 
| | air | | | i 
ee ee ee ee ee 2 | 2 eared) Map| 2 | 3/3 | 
3.6 (1g 10). a 22 ee 28 | ay 8 8 a2 ee Sal 42a nS |S ey bee 32 4 | 
S48 OSIOUSE See S| (2a ome ogee Sai" 2 Sa Mle Oly arcane Aare ame peo 
| fe tiO OTS See Cae Bch ys Mae Amae oN 40) CIN 2) 4 SNe ee saede | Pon eo mbit | Ge | 
oid) te eer 2 | aaa lis | ass | laa [a al. | a ae eepiea ee | 
184 Gr Ty Se Mele sul 4 NSS | 4a) 5 | = aa 18 | als 84 ee | aes =) 
| 9.6 (31' 6") Naa ea CHM cee HN) Ste} Saltire - 4 | a HPS ee ee a | ets | eae a 
— +} 1+, af ——} | ++ —_}- =___+—__1—_ 
EL oy Peewee cee eR ee ee ee eS eee 
SPC UES aie aay ee eae ee eR ene Gra oe pe. abe 
| i) Tt) T | + | aa yr Her Seal | 
2.4 (TAOIST | a2 2A 22 2h 8 AS Dae ech aeeee eel nay 4.146. 
eC 10))) | 2) 2))3 \3 fe | ala [4 laa |e aa) 2 [3 ee See a | | | 
| | 48058) 7 2 3 4 ba fia fas | - pao Ee oa)i3 4 gS ee ean S| - | 
| Re Pees Eee eee aR ee vee | 
4gM T2282): ee Raa eee Se a ee ae | 
[Raima RY ee a Pe aol) ae ee a 
| Re a a ee oe ee 
SAO BGS 51) Pe) 4 ae A LS |e Pel] Ga ee ie eee | 
12.0 (39' 4") Ne Se eee pa rl eel te rid Werte : & eS Se eae) er ee 2 | 
Notes: 
(1) A roof dead load of 0.62 kPa (13 psf) has been assumed. 
(2) Roof beams require a minimum bearing length of 89 mm (3-1/2"). 
(3) Girder trusses require a minimum bearning length of 89 mm (3-1/2") unless otherwise specified by the truss manufacturer. 
Figure 7.6 
Minimum Number of Stud Posts in Exterior Stud Walls Supporting Girder Trusses and Roof Beams (9.23.10.7.(2)) 
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XY Minimum Number of 38 x 89 mm (2 x 4) Spruce-Pine-Fir Stud Posts 


| | Specified Roof Design Snow Load, kPa (psf) 
seare | | 1.0(20.9) 1.5 (31.3) 2.0(41.8) | —2.5(62.2) 3062.7) _ | 
| m (ft-in) | Supported Length, m) Supported Length, m) Supported Length, m | Supported Length, m Supported Length, m | 
| 24| 3.6/48/60/24|/36| 48/60/24] 36] 48/60 | 24] 36| 48/60/24] 36/48 6.0 
2.4 (7' 10") | Ue] Ie a GES a SP a eo 
3.6 (11' 10") eat Me le 2 le ed Da) eeaainoe ss 2 it cle? | 2 | 3 
24-8 (15) 9} he eee eee 1 fe) ei ee eee 8 IA ee || 4 
no Looe sy tt ae a 2 2a 2 airs ear atieeaes 4 |i2[3 [4 [4 | 
(9 10") er t.2428' 7) 2 Be a eg SS ee ee ee ee 
| |__8.4 (27' 7") | tae a? 2 | 2 | 3 el 2 EB eh ee i Ea Se 
| Hi US.6 XS Os cule eecieee oo | 2) S| S| cee) 3) 5 nore | 5 oe orieee | | 
| } (08 GSS) 2a) Qs 20).3)) 4 | moa ob Sea e4 | See acess | - 
| iT 42.0 (29 eon Drs aS 4. | OPTMo hae eaees 4d ol fea | Ate a4 eed | 
| De 1247100) eT ete a TA A 2 i 2 | eg aie 2 52. aul gee |e 2 | 
3.6 (11' 10") 1 ete et TCA e. ey DENIES eee ya ee al el 
ARCS SO) Slt) ccmleo foe 1 | 25) 2 16 | > Porera shee inag ee ae o ial gt | 4) | 
36 COO be ited the | 3 [Se so 283'| 3 | ave ae 4 [6 | 2 [3 | 4 | s 
41" 10") C228 WN A BONED S| 225) Saas) 2 | 3 | a | Gas) 4 | 5) 8c) 4 | 8 | 
8.4 (27' 7") Qe nee) Ox WeSM Sar: Bo) Aeb de] 2] SY Ate elie lpeAeenlieD namie St Al | ice fs > 
ume 9.G(S10)ie wal SONS siete care Seedie Oa): 90|- 441 Soe emma tAa cole a Pee |, x | 
(OM aM lee ae Pe a 
| [12.0949 eo eet les | 30) 4-6 5m C6) SE ee ed oe 14 ee eb he | 


| Nores: 
9 | (1) A roof dead load of 0.62 kPa (13 psf) has been assumed. 
= (2) Roof beams require a minimum bearing length of 140 mm (5-1/2"). 
(3) Girder trusses require a minimum bearning length of 140 mm (5-1/2") unless otherwise specified by the truss manufacturer. 


Figure 7.7 
Minimum Number of Stud Posts in Exterior Stud Walls Supporting Girder Trusses and Roof Beams (9.23.10.7.(2)) 
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Looking —— Stud assembly 
| Ahead Alternative approaches to corner ~ where walls 


: ; intersect 
framing are presented in the | 


figures below. 


Corners and wall intersections No less than two studs must be 
must provide adequate support for used at exterior corners. 

_ the vertical edges of the interior 

finish to be installed. 


corner studs 


bottom plate 
Three 

38 x 89 mm | 
(2 x 4) studs | 


oo Mee | 
— | BO) OT 


Where intersecting walls fall between two 

studs, use 38 x 89 mm (2 x 4) blocking and 
drywall clips or reversed corner bead to 
provide a nailing surface | 


sub-floor 


corner studs 


bottom plate 


sub-floor 


corner studs 

corner bead Reverse corner 
bead ca 
backing for 

potiomn Bite interior finish 


sub-floor 
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x — F~] F~] -~] =a 
rt me rz eT = = 
= a a Continuous = = ise 
Ss ~ R S Bret ato ~ RQ 
J emma sie NN ALY ees 
== pneerirmny fee ss aces Seaman ‘ Shia tee [SA See pee 
Single top plate oo ee i 
permitted where (see figure 7.10) Bae 
50 mm (2") somm (2) ne plate: each Stagger top 
or less studs plate min. plate joints by 
38 mm (1-1/2") at least one 
thick oe ig stud space 
same width as 
ire clude (9.23.11.4. ) 


Bottom plate 
38 mm (1-1/2") 
min.; may be 
reduced to 

19 mm (3/4") if 
studs bear 
directly onto 


tt pe tt oe blocking to transfer loads 

joists of joists 

Figure 7.8 (9.23.9.) 

Wall Plates for Load Bearing Walls (9.23.11.) 
WALL PLATES | Better | 

| o ry | 

Wall plates are installed at the top and | Building | 
bottom of the wall. Top plates forload- Note | 


plate 
overhang 
cannot be 
more than 
1/3 of X 


Figure 7.9 
Wall Plate 


(9.23.11.2.) 


bearing walls are generally doubled 
except where concentrated loads are 
within 50 mm (2") of the supported stud 
or where a lintel is provided. Figures 
7.8 and 7.9 illustrate requirements as 
they relate to wall plates. 


At corners, top plates must be lapped 
or otherwise suitably tied as shown in 
Figure 7.10. 


Temporary bracing during 
construction will be required to 
resist wind forces and to maintain | 
the rigidity of the building as it is 
| being erected. 


eee ee ee re 
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FRAMING OVER OPENINGS 


Studs are generally doubled at open- 
ings such as doors and windows. The 
inner studs extend from the lintel to the 
bottom wall plate and the outer studs 
from the top wall plate to the bottom 
wall plate. Lintels are beam-like ele- 
ments above openings in walls. Single 
studs can only be used on each side of 
openings in non-loadbearing interior 
walls. 


Wall plates must be continuous across 
openings to provide continuity around 
the opening. Figure 7.11 illustrates ap- 
proaches that can be used to maintain 
the continuity of wall plates across 
openings in walls. 


Lintels in wood frame walls are usually 
formed from two pieces of 38 mm 
(1-1/2") lumber which are nailed to- 
gether with 82 mm (38-1/4") nails 
spaced no more than 450 mm (17-3/4") 
apart in two rows as shown in Figure 
7.12. The depth of the lintel is deter- 
mined by the size of the opening being 
spanned, the load supported by the 
lintel and whether the opening is in an 
interior or exterior wall. 


Lintel sizes can be selected from Fig- 
ure 7.14 and 7.15 given the span of the 
lintel. Part 4 of the Code must be used 
if the size of the opening exceeds the 
maximum allowable span shown, 


Wood lintels can also be used over 
openings in foundation walls such as 
basement windows. Figure 7.18 illus- 
trates a common approach for install- 
ing alintel over a basement window. In 
these cases the lintel is comprised of 
the floor header and an additional 
wooden member. 
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Top plates lapped but 
may be butted and 
connected with metal ties ae 
dy 
Ss é Bite 
SS eee a 
SN Top plates lapped 
—S o : but may be butted and 
ZZ y ecementa connected with metal ties 
. Continuous 
Corner 
framing 
Intersecting 
loadbearing walls 
Figure 7.10 
Top Plates at Corners (9.23.11.4.) 
oa 
Top plate 
eas 
So ee es. 
Sw ALLE 
ESE 
bs \ eae a 17-3/4") max. eee 
ss /\ ar <a 
Spacer (( a ie 
( ( oe row 
Ss ° 82 mm (3-1/4") 
LS nails 
US 
Lintel made of two 38 mm (1-1/2") thick pieces of 
lumber 
(OiZ3hi2r3)) 
See exception for 38 x 64 mm (2 x 3) walls 
Figure 7.11 


Nailing of Lintels (9.23.12.2.) 
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LOADBEARING WALL 


Min. 75 mm x 150 mm x 0.91 mm 
(3" x 5-7/8" x 0.36") 
galvanized steel ties 


Min. 19 mm x 89 mm 300 mm 
(1" x 4" x 12") wood splices 


Lintel 


Top plate forms tie across lintel in 
load bearing wall 


Lintel 


Extra member 


Figure 7.13 
Lintel for Basement Window 


NON-LOADBEARING PARTITIONS 


Single studs can frame openings in 
non-rated or non-loadbearing 
partitions 


Figure 7.12 


Top Plate Ties at Lintels (9.23.11.3.) 
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Maximum Spans for Spruce - Pine - Fir Lintels - No. 1 or No. 2 Grade - Non-Structural Sheathing @ 


Maximum Span® ® m (ft-in) 
- a= Se = ee ee Te ee SA Bes ES ee eee = = 
_ Lintel Lintel Size oe Je ee ee aon 
_ Supporting mm (in)® pe ESpectied Show Load kPa (eh Tc 
| | 
ee 1.0 (20.9) | 1.5(31.3) |  2.0(41.8) | 2.5(62.2) 3.0 (62.7) | 
| eee | 2-38 x 89 (2 x 4) 1.27 (4°41) 
rie er | 2-38 x 140 (2 x 6) 1.93 (6' 3") | 
Ceilnig 2-38 x 184 (2 x 8) This Area Intentionally Left Blank 2.35 (7'8") 
| | 2-38 x 235 (2 x 10) 2.88 (9' 5") 
| 2-38 x 286 (2 x 12) 3.34 (10' 11") | 
| EN io tag te eS ee REI Se eee Mins eae 
Roof and _ 2-38 x 89 (2 x 4) 2.55 (8' 4") 2.23 (7' 4") | 2.02 (6' 8") 1.88 (6' 2") 1.77 (5' 10") 1.88 (6' 2") 
Ceiling Only =». 2-38 x 140 (2x 6) | 4.01 (13'2") 3.5 (11' 6") 3.18 (10' 5") 2.96 (9'9") | 2.78 (98' 1") 2.96 (9' 9") 
| (Tributary width — 2-38 x 184 (2 x 8) 5.27 (17'3") | 4.61 (15'1") | 4.48 (13'9") | 3.84 (12'7") | 3.66 (12°0") 3.88 (12' 9") 
of 0.6 mmax.)” 2-38 x 235 (2x10) | 6.37 (20'11")  §.76 (18' 11") §.34(17'6") | 4.96 (16'3") | 4.87 (15'12") | 4.96 (16'3") 
2-38 x 286 (2x 12) | 7.98 (24'2") | 8.67 (21'11") 6.21 (20'4") | 5.87 (19'3") 5.61 (18 5") | 5.87 (19° 3") 
Rootand | 2-38 x 89 (2 x 4) Ved CAT St, 4,01 (32 3.) 0.93 (3' 0") 0.87 (2' 10") 0.93 (3'1") | 
Ceiling Only 2-38 x 140 (2 x 6) 1.93 (6' 3") | 1.66 (5'5") | 4.48 (4' 10") 1.35 (4' 5") | 1.25 (4' 1") 1.35 (4' 5") 
| (Tributary width | 2-38 x 184 (2 x 8) 2.35 (7' 8") 2.02 (6' 7") 1.80 (5' 10") 1.64 (5' 4") | 1.52 (4' 11") 1.64 (5'5") | 
of 4.9mmax.)® 2-38 x 235(2x10) | 2.88(9'5") | 2.47 (8' 1") 2.20(752") 11 2,01.(697") | 184:(690") 2:05 (6h7 om 
| | 2-38 x 286 (2x 12) | 3.94(10' 11") 2.87 (9 4") | 2.86 (8' 4") | 2.33(7'7") | 2.08 (6' 10") 2.33 (7'8") 
| 2-38 x 89 (2 x 4) 1.05 (3'5") | 0.96 (3' 1") 0.89 (2' 11") 0.84 (2°9"} 7) 0.79.42" 7”) 0.74 (2' 5") 
Beng | 2-38x 140 (2x6) | 1.49(4°11") | 1.37 (4'5") | 4.27(4°4") | 1.19 (3' 10") 1.13 (3' 8") 4.02 (3' 4") 
and 2-38 x 184 (2x 8) | 1.82(5'11") | 1.67(5'5") 4.55 (5' 1") 1.44 (4'8") | 1.33 (4' 4") 4.204311") | 
| 1Storey®®™ | 2.38 x 235 (2 x 10) Pee Gp) ih 2.04 (6' 8") 1.89 (6' 2") Hh ereh Gal oy 1,59 (5' 2") 1.45 (4' 9") | 
| 2-38 x 286 (2x12) | 2.58(8'5") | 2.36 (7'8") 2.15 (7' 0") 1.96 (6' 5") 1.81 (5' 11") 1.66 (5'5") 
| 2-38 x 89 (2 x 4) 0.94 (3' 1") “0.88 (2'10") 0.83 (2' 8") 0.79 (2'7") | 0.76 (2' 5") 0.64 (2' 1") 
| ane 2-38 x 140 (2 x 6) 1.34 (4'4") | 1.26(4'1") | 1.49(3' 10") | 1.13 (3' 8") | 1.06 (3' 5") 0.88 (2' 10") 
| and 9 | 2-38 x 184 (2 x 8) 1.63 (6'4") | 1.53 (5'0") | 4.44 (4'8") | 1.98 (4'4") | 4.28 (4741") 1.05 (3' 5") 
2 Storeys °° | 2-38 x 235 (2x10) | 1.99(6'6") | 1.87(6'1") | 4.72(5'8") | 1.60(5'2") | 1.80 (4' 11") 4.27 (4' 1") 
2-38 x 286 (2 x 12) 2B (Ti6%)n oh P2641") 1.96 (6' 5") Pay ar (Gh) 1.45 (4' 9") 
2-38x89(2x4) | 0.88 (2'10") | 0.83(2'8") —0.80(2"7") | 0.77 (2'6")  0.74(2'5") | 0.89(1' 11") 
| Roof, | 2-38 x 140 (2x 6) 1.25 (4° 1") | 1.19 (3° 10") | 4.16 (3' 8") 1.08 (3' 6") 1.02 (3' 4") 0.81 (2'7") 
tered | 2-38 x 184 (2x8) | 1.52 (4'11") 1.44 (4°8") | 4.35 (45) | 1.27 (4 1") 1.210311") | 0.97 (8' 2") 
| 3 Storeys?®?” | 2-38 x 235 (2 x 10) 1.86 (6' 1") | 1.73 (5'8") | 4,.62(5'3") | 1.83 (5'0") 1.45 (4' 9") 1.17 (3° 10") | 
2-38 x 286 (2x12) | 2.11 (6' 11") 1.96 (6'5") | 1.84(6'0") | 1.74 (5'8") | 1.66 (5'5") 1.35 (4' 5") 
| Notes: 


(1) Where structural sheathing is used, lintel spans may be increased by 15%. Structural sheathing consists of a minimum 9.5 mm (1/3") thick 
structural panel conforming to CSA 0121-M, CSA 0151, CAN/CSA-0325.0 or CSA 0437.0 fastened with at least two rows of fasteners to 
the exterior face of the lintel, an a single row to the top plates and studs. Fasteners shall conform to Table 9.23.3.5. 

(2) A single piece of 89 mm (3-1/2") thick lumber may be used in lieu of 2 pieces of 38 mm (1-1/2") thick lumber on edge. 

(3) If floor joists span the full width of the building without support, lintel spans shall be reduced by 15% for “Roof, ceiling and 1 storey”, by 20% 
for “Roof, ceiling and 2 storeys”, and by 25% for “Roof, ceiling and 3 storeys’. 

(4) For ends of lintels fully supported by walls, provide minimum bearing length of 38 mm (1-1/2") for lintel spans up to 3 m (9' 8"), or minimum | 

bearing length of 76 mm (3") for lintel spans greater than 3 m (9' 8"). 

(5) Spans for 0.6 m (24") tributary width are calculated for lintels in end walls that support only a 0.6 m (24") width of roof and ceiling, but do 
not support roof joists, roof rafters, or roof trusses. 

(6) Lintel spans are calculated based on a maximum floor joist, roof joist or rafter span of 4.9 m (16' 0") and a maximum roof truss span of 9.8 m 
(32' 2"). Spans may be increased by 10% if rafter and joist spans are not more than 3.7 m (12' 1")and roof trusses are not more than 7.4 m (24' 3"), | 

(7) Spans apply only where the floors serve residential areas as described in Table 4.1.5.3., or the uniformly distributed live load does not exceed 
that specified for residential areas as described in Table 4.1.5.3. 


Figure 7.14 (9.23.12.3.(1)) 
Lintels With Non-Structural Sheathing - Exterior and Interior Walls (9.23.12.3.(3)) 


bP Ontario 


2014 CODE AND CONSTRUCTION GUIDE 


Maximum Spans for Spruce - Pine - Fir Lintels - No. 1 or No. 2 Grade - Structural Sheathing 
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ESAS EEE PD OL OSS SEI SIN CE SE TE DE EN RT BIDE IES 


| Maximum Span”? ® © 
| Linte! Supporting pig ae . ee? a teh pe a oe BL a 
Specified Snow Load, kPa (psf) 
| 4.0 (20.9) — 1.5 (31.3) galt 2.0 (41.8) et 2.6) (B22) pitas 0627 )ynty 
Roof and 2 - 38 x 89 (2x4) 1.40 (4'7") 1.23 (4' 0") 4.1 (317") 1.03 (3' 4") 0.97 (3' 2") 
pale! 2-38x140 (2x6) -2.21(7'3") 1.93 (6'3") 1.73 (5'8") 1.57 (5 1") 1.45 (4'9") 
| © 2-38x 184 (2x8) 2.75 (9'0") 2.36 (7'8" wo@7) | 19203) | 17769) | 
2-38x 235 (2x10)  3.36(11'0") | 2.89 @'5") 257s) | 23acrey | teri | 
| 2-98%286 (2x12) 9.90(12'9 3.35 (10' 11") 2.99 0'9" 27211") 2.5162" 
h Roof, Ceiling  2-38x89(2x4) 1.16 (3'9") 1,08 (3'6") 1.01 (3'3") 0.96 (3' 1") 0.92 (3'0") 
anda reye 2-38x140 (2x6) 1.7468") 1.60 (5'2") 1.484" 10") 1.39 (4' 6") 1.32 (43") | 
| (2-38x 184 (2x8) 212611") | 19564) | 1.81611") 1.69 (5'6") 1.60 (5'2") 
| 2-38x 235 (2x10) 2.59 (8'5") 2.38 (7'9") 2.21 (7'3") 2.07 (6'9") 1.93 (6'3") 
| 2-38 x 286 (2x12) 3.01 (9' 10") 2.76 (9'0") 2.56 (8' 4") 2.38 (7'9") 2.19 (7'2") 
ea = ean Se aoe ees ee ee ee 
“Roof, Ceiling -«-2-38x89 (2x4) 1.09 (316) = s«*1.08- (34) 0.97 (3° 2") 0.92 (3'0") «0.88 2" 40" 
and 2storeys™ | 5 .33x140(2x6)) 156651) | 1479) | 1.39 (469 132 (43) 426 (41 
| 2-38x184 (2x8) 1.90(6'2") ——-‘1.79(5'10"), | —Ss 1.69 (8'6") 1.61 (5'3") 15t(ait") 
| 2-38x 235 (2x10) 2.33 (7'7") 219 (7'2") | 2.07 6'9") 1.94 (6'4") 1.81611") 
(298x286 (2x12) 2.70(8'10" 2.54 (8' 3") 23779") | 2.20 (7'24 2.05 (6'8") | 
“Roof, Ceiling —«»«2-38x89 (2x4) 1024) | 09732) 09330) | ost) | oBeo) 
| and 3 storeys® | 2 - 38 x 140 (2 x6) 1.46 (4' 9") 1.39 (4'6") eens) (404%) 1.28 (4' 2") 1.23 (4' 0") | 
| 2-38x 184 (2x8) 1.78 (5' 10" 1.69 (5'6") 1.62 (5'3") 1.54 (5'0") 1.46 (4'9") 
(2-38x235 (2x10) 2.17 (7'1") 2.07 (6'9") 1.96 (6'5") 1.84 (6'0") 174 (58) 
(2-38 x 286 (2x 12) 2.82 63" | 238 (7'9") 2.22 (7'3" 2.09 (6! 10") 1.98 (6'5' | 


(4) V Where structural I sheathing is used, lintel spans may be increased by 15%. Structural sree: consists of a minimum 9.5 mm (1/3") thick 


structural panel conforming to CSA 0121-M, CSA 0151, CAN/CSA-0325.0 or CSA 0437.0 fastened with at least two rows of fasteners to 
the exterior face of the lintel, an a single row to the top plates and studs. Fasteners shall conform to Table 9.23.3.5. 
(2) Lintel spans are calculated based on a maximum floor joist, roof joist or rafter span of 4.9 m (16' 0") and a maximum roof truss span of 


9.8 m (32' 2"). Spans may be increased by 10% if rafter and joist spans are not more than 3.7 m (12' 1")and roof trusses are not more than 7.4 m (24' 3"). 


(3) If floor joists span the full width of the building without support, lintel spans shall be reduced by 15% for “Roof, ceiling and 1 storey”, by 20% for 
“Roof, ceiling and 2 storeys”, and by 25% for “Roof, ceiling and 3 storeys”. 
(4) For ends of lintels fully supported by walls, provide minimum bearing length of 38 mm (1-1/2") for lintel spans up to 3 m (9' 8"), or minimum bearing 
length of 76 mm (3") for lintel spans greater than 3 m (9' 8"). 
(5) A single piece of 89 mm (3-1/2") thick lumber may be used in lieu of 2 pieces of 38 mm (1-1/2") thick lumber on edge. 
(6) Spans apply only where the floors serve residential areas as described in Table 4.1.5.3., or the uniformly distributed live load does not exceed that 
specified for residential areas as described in Table 4.1.6.3. 


Note: 
All imperial values are based on hard conversion of metric span values based on 305 mm (12"), 406 mm (16"), and 610 mm (24") spacings. 
In some instances, using the Canadian Wood Council Span Book will result in different values. Please check with your municipality before 


constructing to imperial dimensions. 


Figure 7.15 
Lintels With Structural Peele Exterior Walls 
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(9.23.12.3.(1)) | 
(9.23.12.3.(3)) 
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WALL FRAMING NAILING 


The nailing requirements for wall fram- 
ing members are summarized in Fig- 
ure 7.16. 


Where the wall plate or sole plate of an 
exterior wall is not nailed to the joists or 
to floor blocking, the wall can be fas- 
tened to the floor framing by nailing or 
stapling the exterior wall sheathing 
(plywood, waferboard or OSB) to the 
floor framing. Nailing and stapling of 
sheathing must conform to Figure 7.17. 


bP Ontario 


Nailing for Wall Framing 
PESOS Fe eB aoe SS aE Ac OE ee NS SS eas SA ice Leal 


Construction Detail | MinimumLength Min. Numberor Max. 
Nails | Spacing of Nails 
Stud to wall plate (each end) toe nail | 63 mm (2-1/2") 4 
or end nail | 82 mm (3-1/4") 2 
Doubled studs at openings, or studs at | | | 
walls or wall intersections and corners 76 mm (3") 750 mm (30") o.c. 
| Doubled top wall plates | 76 mm (3") / 600 mm (23-5/8") o.c. | 
_ Bottom wall plate or sole plate to joists | | 
or blocking (exterior walls)* | 82 mm (3-1/4") | 400 mm (15-3/4") o.c. | 
Interior walls to framing or subflooring 82 mm (3-1/4") 600 mm (23-5/8") 0.¢. | 
Horizontal member over openings in 
non-loadbearing walls - each end 82 mm (3-1/4") | 2 
Lintels to studs 82 mm (3-1/4") | 2 at each end 
* See Sentence 9.23.3.4.(2) _ 
Figure 7.16 | 
Nailing for Wall Framing (9.23.3.4.) | 


Fasteners for Sheathing and Subflooring 


| Minimum Length of Fasteners for Sheathing | 


| and Subfloor Arrachment, mm (in) ai Min. Numberor 
Element , ea Ri Pr a aa a ee Max. Spacingo 
Common | INQ Roofing Staples | Fasteners 
or Spiral Thread Nails Nails | 
| | and Screws | | | 
ae | | eas ea tsar 
OSB ie stmm =| 45mm NA 38mm 
10mm (3/8") thick = (2"), 1-3/4") (1-3/8") 
——— ——__—— $< — a | 
| eee waferboard enim ban | h gai 
| or rom | | 
Iote20mmcerto 2) (rae) NA) 50mm 67189 96 
") thic | | | along edges an 
es scar <( Sih a3 Blo | A aN ee wie Se SOU IM (119/4") 0.6, | 
| Epvond auaierncars | 57mm | Simm | aya | sare along intermediate 
Of eee cast/4t): | A) | | suppor | 
20 mm (13/16") thick | | 
ORL: AWE Eee Cs valid ePP 
_ Fibreboard sheathing | | 44mm = 28mm | 
| upto13mm(i2") | NMA | NA | iat, | 4-178") | 
| thick | 
a Arts Shp, pe Bg ee Sal ee ig seaeeatch a — onli xe 
_ Gypsum sheathing | | 
| up to 13 mm (1/2") NA | NA | Afgan | NAC 
Wet ick: wo bakige) rantnite sanetie hla) [21 Rg Atari iW gsi sa 1G shee Ps? SELL Raia dene, woa!l Y | 
| Boardlumber184mm | 51mm | 45mm 51mm 
| (7-1/4")orlesswide = (2") ss (1-3/4") NMA cat) 2 per support 
jeseeee eel pee Die Sica Fo 3 PEN eae = ee 3! ail) abe me. 3) HEE Bey SEs 
Board lumber more 
5 51 mm 45mm N/A 51mm 3 rt 
than 184 mm (7-1/4 ) L be " per suppo 
fede Poe res IES SiN rr Meee ee Sy 
Figure 7.17 
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Sheathing, Bracing, | 
and Building Paper | 


All buildings are subjected to 
racking forces from wind and 
other loads. As a result bracing 
must be provided in all cases. 
Bracing can take the form of: 

- diagonal framing, 

- Cladding or sheathing, or 

- an interior finish. 


A barrier to the entry of wind 
driven rain must be provided to 
all buildings. Building paper 
and/or sheathing can be used for 
this purpose. There are no 
minimum sheathing thickness 
requirements when the sheathing 
is only used as a weather barrier. _ 
However, if it also provides 
support for exterior finishes, it 
must meet the thickness 
provisions identified in the Code. 


Oriented Strand Board 
and Waferboard 


Oriented strand board (OSB) 
and waferboard are composed 
of wafers or strands sliced from 
whole logs in the direction of 
the grain. The material tree 
strength is maintained in the 
resulting panel. The wafers or 
strands, are dried, mixed with 
waterproof exterior type binders, 
formed into a mat or pad and 
pressed under high heat and 
pressure into a homogenous 
structural panel. 


Oriented strand board is a type 
or special form of waferboard. 
The panel is made the same way, 
only that the strands are more 
longitudinal in shape than 
rectangular. The strands are 
oriented in layers during the 
forming process so that they lay 
in the direction of the panel's 
longest length. The inner layers 
may be randomly oriented and/or 
cross aligned (like plywood). OSB 
has greater strength in the long 
direction of the panel. These 
panels must be applied with the 
long direction across the support. 
There are two oriented grades, 
O-1 and O-2, with the O-2 grade 
having the greater strength and 
stiffness. 


Waferboard may have three or four 
layers depending on the complexity 
of the forming process. The wafers 
are generally rectangular in shape, 
randomly oriented and placed 
randomly. Waferboard panel strength 
is equal in all directions and the 
panels may be applied parallel or 
perpendicular to supports. Randomly 
oriented waferboard is designated 
R-1. 


The ability of product to meet 
performance requirements of a given 
end use is shown on the panel by a 
PANEL MARK. This panel mark 
consists of an end use mark - 1F, 2F, 
1R, 2R, and W - and a span mark - 
16, 20, 24, 32, 40, or 48. The "F", "R" 
and "W" indicate floor, roof, and wall 
sheathing respectively. The "1" 
identifies the panels that, used alone, 
meet the structural requirements for 
the end use. The "2" indicates panels 
that require an additional support 
element. The two digit span marks 
are derived from imperial/inch 
measurements of the span 

(e.g. "16" indicates a maximum 

span of 16" (406 mm)). 


Panels may qualify for more than 
one end use (e.g. a panel may be 
marked 1R24, 2F16, W24). 


(Refer to CSA 0437) 
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When wall sheathing is required, it Rating For Wall Sheathing When ( 
WALL SHEATHING must conform to the standards that are Applying CAN/CSA-0325.0 
ae ee 


outlined in Figure 7.18 or 7.19. 


Sheathing is required on exterior walls | MaximumSpacing —_—_— Panel Mark 
and gable ends when the exterior clad- | The ends of lumber wall sheathing  __of Supports | | 
ding requires solid backing or when must be supported by framing mem- 406 mm (16") | W16 | 
the cladding requires fastening be- bers or blocking. The joints of the 508 mm (20") | von 
tween wall framing member supports. sheathing must be staggered. Figure | ; | 

7.20 shows typical approaches to the = 610mm(24") Ww24 
Wall sheathing can be used to brace attachment of siding. Ai tig) Ot ROLF a 


the building against wind and other su- Figure 7.19 | 
perimposed forces. Equivalent sys- — The vertical joints of panel-type sheath- Rating of Wall Sheathing =—(9.23.16.2.) | 
tems, including the use of wall bracing ing must be staggered when the 

and sheathing papers can achieve re- sheathing is installed horizontally. In 

sults similar to the use of sheathing. addition, a gap of not less than 2 mm 

Some of these alternatives are detailed (approx 3/32") must be provided be- 

below. tween panel edges. 


Wall Sheathing Thickness and Specifications 


Minimum Thickness in mm (in) | 
Type of Material ior, Siebel St eae bie eta | 
| with supports at with supports at 

_ 406 mm (15-3/4") 0.c._ | 610 mm (23-5/8") 0.c. | | 
| | 
lumber 17.0 (11/16") | 17.0 (11/16") | see Table 9.3.2.1 of the Code 
fibreboard (insulating) | 9.5 (3/8") 11.1 (7/16") | CAN/ULC-S706 | 
gypsum sheathing | 9.5 (3/8") | 12.7 (1/2") _CSAA82.27, ASTM C79, C1177, C1396 | 
plywood (exterior type) | 6.0 (1/4") | 7.5 (5/16") | CSA 0121, 0151, 0153 | 
OSB, O-2 grade | 6.0 (1/4") 7.5 (5/16") | CSA 0437 | 
OSB, O-1 grade, waferboard, R-1 grade 6.35 (1/4") | 7.9 (5/16") | CSA 0437 | 
polystyrene types 1 and 2 38 (1-1/2") 38 (1-1/2") CAN/ULC-S701 | 

| polystyrene types 3 and 4 | 25) (42) | 25 (1") CAN/ULC-S701 
| polyurethane and polyisocyanurate type 1 faced 38 (1-1/2") 38 (1-1/2") CAN/ULC-S704 | 
_ polyurethane and polyisocyanurate type 2 and 3 faced — 25 (1") 25 (1") | CAN/ULC-S704 | 
| phenolic, faced 25 (1") | PRS (EL) | CAN/CGSB-51.25-M | 
| rigid board mineral fibre, type 2 25 (1") 29) (Ae) CAN/ULC-S702 | 
= ete = =< Sot ee ices ee. Ren =| 
| 
| 


| Notes to Table: See Sentences 9.27.5.1.(2) and (4) 
Figure 7.18 


Wall Sheathing Thickness and Specifications (9.23.16.2.) | 


be Ontario 


2014 CODE AND CONSTRUCTION GUIDE 


“) Diagonal sheathing 
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Horizontal sheathing 


Figure 7.20 
Support of Sheathing Joints 


Joints between studs must 
be supported 


Vertical 
joints offset 


Joints in adjacent boards are offset 


< WRONG 
No joints between supports 


Vertical panel wall sheathing 


Min. 2mm (3/32") 
gap between 
sheets 


SHEATHING MEMBRANE 


At least one layer of sheathing mem- 
brane must be installed beneath sid- 
ing, stucco or masonry veneer. Sheath- 
ing membrane used in dwelling units 
must conform to the performance re- 
quirements of CAN/CGSB-51.32, 
“Sheathing, Membrane, Breather 
Type”. It must be lapped at least 100 
mm (4") and if it is applied horizontally, 
the upper sheets must overlap the low- 
er sheets. 


Two layers of wall sheathing mem- 
brane can be used instead of wall 
sheathing if the walls of the building 
are suitably braced. In this instance, 
the joints in the sheathing membrane 
must be supported by framing be- 
neath. The membrane must be nailed 
with roofing nails or staples spaced not 
more than 150 mm (5-7/8") apart along 
the edges of the outer layer of sheath- 
ing membrane. 


Sheathing can be used to replace one 
layer of membrane. There is no need 
for the wall sheathing used in this case 
to conform to the wall sheathing 
thickness requirements of Figure 7.18. 
These minimum thickness provisions 
must be adhered to, however, where 
the sheathing also provides support 
for an exterior finish or where the clad- 
ding requires fastening between wall 
framing supports. 


Sheathing membrane may be omitted 
entirely if the joints in the siding which 
is chosen can effectively prevent the 
passage of wind and rain through the 
wall assembly. Acceptable alterna- 
tives include using plywood, hard- 
board, OSB, waferboard or fibre ce- 
ment siding installed with edges 
supported by the wall framing and 
where all vertical and horizontal joints 
between adjacent sheets are sealed 
and made weathertight. 


Sheathing membrane can also be 
omitted beneath metal siding with 
locked seam type joints. Common sid- 
ing materials are not of this type. 
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WALL BRACING 


Bracing can be provided to each exte- 
rior wall in each storey of the dwelling 
unit by at least one diagonal 19 mm by 
89 mm (1 x 4) brace installed at 45° to 
the horizontal, extending the full height 
of the wall on each storey, nailed to 
each stud and wall plate with not less 
thantwo 63mm (2-1/2") nails. Often 
metal “T” bracing is used. 


Bracing as described above is not re- 
quired if the interior finish of the dwell- 
ing unit conforms to the provisions of 
the Code as outlined in Chapter 14 or if 
the walls are clad with a panel type sid- 
ing, diagonal lumber, plywood, wafer- 
board, OSB, gypsum or fibreboard 
sheathing. 


D = depth of stud 


Notch 


Min 2/3 D if stud is 
loadbearing; 

40 mm (1-9/16") if stud 
is non-loadbearing 


Drilled hole 


Min A + B = 2/3 D if stud is 
loadbearing; 

A+ B= 40 mm (1-5/8") if 
stud is non-loadbearing 


Maximum Size of Notch or Drill Hole 


| Stud — Loadbearing) Non- | 


| | loadbearing 
/38x89mm 30mm 48 mm 
| (2x4) (1-1/8") (1-7/8") 
38x140mm 46mm — 98mm 
| (2x6) 1 4-3/4") (8=7/8") 
Figure 7.21 

Notching of Wall Studs (9.23.5.3.) 
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NOTCHING AND DRILLING OF FRAMING 
MemBErS 


Wall studs can be notched and drilled 
within established limits. No more than 
1/3 of the depth of the stud can be 
drilled or notched if the stud is load- 
bearing. At least 40 mm (1-9/16") of 
stud must remain undamaged if the 
stud is non-loadbearing. Larger notch- 
es and holes are possible if the stud is 
suitably reinforced. 


Top plates can be notched and drilled 
provided the undamaged width of top 
plates is not less than 50 mm (2"). Rein- 
forcing the top plate can allow larger 
notches and holes to be used where 
necessary. See Figures 7.21 and 7.22. 


REINFORCEMENT FOR FUTURE GRAB 
BAR INSTALLATION 


Wall reinforcement is required for wood 
stud walls enclosing a main bathroom 
in a dwelling unit to permit the future in- 
stallation of a grab bar. The same re- 
quirements apply to steel stud walls. 
Grab bar reinforcement must be in- 
stalled on a wall adjacent to a water 
closet and a shower or bathtub where 
wall studs are used to enclose the main 
bathroom to permit the future installa- 
tion of grab bars. The main bathroom 
in a house refers to the common bath- 
room and not a powder room or en- 
suite. Refer to Figure 7.23 for more de- 
tails. 


75 mm (3") 
stack vent 


38 x 89 mm (2 x 4) 
scraps as 


Notching of Top Plate 


reinforcing 
Top plate AEE 5 
pee 
yy) 
Figure 7.22 


38 x 89 mm 
(2 x 4) studs 
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: {I in. Il ' 
i¢— 900 mini (35")}—Pi 


1. Behind Bathtub or Shower 


Figure 7.23 
Reinforcement for Future Installation for Grab bars 


> 1 
150 mm (5-7/8") 


min. 840 mm (33") == 
max. 920 mm (36") 


2. Behind Water Closet 


Refer to 3.8.3.8. and 3.8.3.13. for 
detailed requirements of grab bars 
when they are provided. 


S 
Ne 
E 
E 
So 
wo 
| 
i= 
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3. Beside Water Closet (L-shaped) 


9.5.2.3.) 
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STEEL STUD WALL 

CONSTRUCTION 

BUILDING CODE REFERENCES 

DIVISION B 

9.5.2.3 Stud Wall Reinforcement 

9,.24.1.1 Application 

9.24.1.2 Material Standards 

9.24.13 Metal Thickness 

9,24,1.4 Screws 

9,24.1.5 Cladding, Sheathing and Interior 
Finish Required 

9,.24.2.1 Size and Spacing of Studs in 
Interior Walls 

9,.24,2,2 Thickness of Studs 

9,242.3 Runners 

9,24.2.4 Openings in Fire Separations 

9,24.2.5 Size and Spacing of Studs in 
Exterior Walls 

9,243.1 Installation of Runners 

9,24.3.2 Fire-Rated Walls 

9,.24.3.3 Orientation of Studs 

9,243.4 Support for Cladding Materials 

9,24.3.5 Framing around Openings 

9,24.3.6 Attachment of Studs to Runners 

9,24.3.7 Openings for Fire Dampers 


The Code outlines measures for the 
use of steel studs as framing members 
for non-loadbearing interior and exteri- 
or walls. Part 4 of the Code provides 
the requirements for loadbearing walls. 


All steel stud framing that is used in this 
type of construction must conform to 
CAN/CGSB 7.1, “Cold Formed Steel 
Framing Components” and must be 
clad on both sides and fastened with 
Screws. 


SIZE OF FRAMING AND INSTALLATION 


Steel studs for interior and exterior 
non-loadbearing walls must conform 
to Figure 7.24. Runners for interior and 
exterior non-loadbearing walls, in- 
stalled at the tops and bottoms of 
walls, must be as thick as the studs 
that are used and must have flanges 
that are at least 30 mm (1-3/16"). The 
runner must be attached to the build- 
ing with 63 mm (2-1/2") nails or 24 mm 
(1") screws spaced no more than 
305 mm (12") apart for exterior walls 
and not greater than 610 mm (24") for 
interior walls. The ends of the runner 
must be attached to the building with a 
fastener within 50 mm (2") of the end. 


Runners must be attached to studs 
with screws or by crimping or welding 
to keep the studs in alignment during 
construction. The studs are installed 
with webs at right angles to the wall 
face and extend the full height of the 
wall. 


At openings, studs must be doubled 
on each side of the opening and tripled 
if the opening is part of an exterior wall 
and exceeds 2.4 m (7' 10"). The studs 
must be tied together to act as a unit. 
Studs at openings that do not extend 
the full height of the wall are permitted 
provided they are tied to runners at the 
ends, in addition to being tied to full 
length studs. See Figure 7.25. 


Steel Studs for Non-Loadbearing Walls 


Steel studs that are used in walls that 
are required to have a fire rating must 
be installed so that a 12 mm (1/2") 
clearance between the top of the stud 
and the runner is maintained. This will 
allow for expansion of the stud in the 
event of fire. The stud must not be at- 
tached to the runner in a way that 
would prevent it from expanding. 


Minimum Stud Size Minimum Metal Thicknesses Maximum Stud Length, | m n (ft-tn) | 
mm (in) | mm (mil) ee me ——. a 
| 1. interior walls | 1. interior walls Spacing of Studs | 
2. exterior walls 2. exterior walls ne ee fo ae ee Es eee Sg =a 
| 305 mm 406 mm | 610 mm | 
ni 30 x 41 (1-3/16 x 1-9/16) | 0.46 (18) 3.0 (9' 10") 2.7 (8' 10" 
30 x 64 (1-3/16 x 2-1/2) 0.46 (18) 4.4 (14! 5" 4.0 (13' 1") 3.5 (11' 10" 
| 30 x 89 (1-3/16 x 3-5/8) 0.46 (18 5.2 (17' 0" 4.6 (15' 1") | 4.6 (15' 1" 
| 30 x 152 As piex ey 0.46 (18 eas 8” | 5.8 (19’ 0”) 4.9 (16’ 0” 
2 30 x 91 (1-3/16 x 3- 5/8) | 0.53 (21) 3.0 ( 40") 2.4 (7' 10") | ‘ 
30 x 91 (1-3/16 x 3-5/8) 0.69 (27) 3.3 (10' 10") 2.7 (8' 10") 2.4 (7' 10" 
30 x 91 (1-3/16 x 3-5/8) 0.85 (33) 3.6 (11' 10") 3.0 (9' 10") 2.7 (8' 10") 
Se set Papal 4.0 3.3 3.0 ( 


— 
—_" 
° 
— 

fe 

53 


Figure 7.24 
| Steel Studs for Non-Loadbearing Walls 
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End of runner attached to 
building with a fastener within 
50 mm (2") to the end 


brs Spaced not more 
than 305 mm (12") 
for exterior walls 


63 mm (2-1/2") nails 
or 24 mm (1") screws 
attached to the building 


Studs are 

tied together 

to resist 

loads 

Metal Steel Stud 


oS) 


Double stud each side of opening (O) 
where opening is greater than one stud 


tied together 
to act as 
structural 


Triple stud each side of 

opening (O), if opening is 
GREATER than 2.4 m (7' 10") in 
EXTERIOR steel stud wall 


Figure 7.25 
Steel Studs at Openings (9.24.3.5.) 
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MASONRY AND 

INSULATING 

CONCRETE FORMS 

ABOVE GROUND 

BUILDING CODE REFERENCES 

DIVISION B 

OO eine General 

O20 are: Earthquake Reinforcement 

9,20.2.1, Masonry Unit Standards 

9.20.2.2, Used Brick 

9,20.2.4. Cellular Concrete 

9.20.2.5. Stone 

9.20.2.6, Concrete Units Exposed to the 
Weather 

9.20.2.7, Compressive Strength 

O20 Salk Mortar Materials 

9.20,3,2 Mortar and Grout Mixes 

9.20.4.1. Thickness 

9.20.4.2. Solid Masonry Units 

9.20.4,3. Hollow Masonry Units 

9.20.5,1, Masonry Support 

9,20.5.2, Lintels or Arches 

9.20.6.1, Thickness of Exterior Walls 

9.20,.6.2. Cavity Walls 

9.20.6.5. Parapet Walls 

WOT a Ihe Maximum Dimensions 

9.20.7.2. Minimum Wall Thickness 

9,20,7.3. Separation of Chases and 
Recesses 

9,20.7.4, Non-Conforming Chases or 
Recesses 

9.20.7.5. Chases or Recesses Cut into 
Walls 

9.20,.8.1. Capping of Hollow Masonry 
Walls 

9.20.8.2. Cavity Walls Supporting Framing 
Members 

9.20,9,1. Joints to be Offset or Reinforced 

9.20,9.2. Bonding or Tying of Other than 
Masonry Veneer 

9.20.9.3. Bonding 

9.20.9.4. Tying 

9.20.10.1. Lateral Support Required 

9.20.11.2. Bonding and Tying of 
Intersecting Walls 

9.20.11.8. Wood Frame Walls Intersecting 
Masonry Walls 

9.20.11.5. Cornices, Sills and Trim 

9.20.12.2. Corbelling for Cavity Walls 

9.20.13.5. Flashing for Weep Holes in 
Masonry Veneer/Masonry Walls 

9.20.13.8. Required Weep Holes 

9.20.13.9. Protection of Interior Finish 

9.20.13.10. Mortar Droppings 

9.20.14.1. Laying Temperature of Mortar 
and Masonry 

9.20.14.2 Protection from Weather 

9,20.15,1, Amount of Reinforcement 

9.20,15.2. Installation Standard 

9.20.16.1. Corrosion Resistance of 


Connectors 


be Ontario 


A = masonry wall’s _ functionality 
depends on the quality and strength of 
the type of mortar and the quality of 
workmanship. 


The scope of this section is limited to 
non-loadbearing, masonry veneer and 
insulating concrete form walls not in 
contact with the ground. Masonry ve- 
neer walls must not extend more than 
11 m (36' 1") above the foundations. 
Part 4 of the Code must be used for the 
design of buildings where unrein- 
forced masonry walls support more 
than one floor or a roof of concrete con- 
struction. Flat insulating concrete form 
walls must have a maximum floor 
height of 3 m (9' 10") and erected ina 
single dwelling unit not more than 2 
storeys high in a location where the 
seismic spectral response accelera- 
tion Sa (0.2) is not greater than 0.4 as 
defined in Article 9.20.1.1. of the Code. 
See the Climatic Design Data in Sup- 
plementary Standard SB-1. 


Used bricks are permitted in new 
dwelling units provided they are free of 
old mortar, soot or other surface coat- 
ings and they comply to all new mate- 
rial standards. (Refer to 9.20.2.1. of the 
Code for a list of all governing stan- 
dards.) The compressive strength of 
masonry units must meet the require- 
ments shown in Figure 7.26. 


In all cases where masonry is being 
placed, weather protection must be a 
consideration. Rain and snow must not 
be allowed to penetrate masonry 
through the top of unfinished walls. A 
waterproof covering is required over all 
uncompleted masonry when con- 
struction is not in progress. See Article 
9.20.14.2. in the Code. 


Masonry SUPPORT 


Masonry cracking can often be attrib- 
uted to inadequate support. When 
masonry is in contact with the ground, 
it can crack due to uneven foundation 
settlement and temperature induced 
expansion and/or contraction. The 
weight of masonry construction is un- 
able to accommodate _ significant 
movement. Therefore all loadbearing 
masonry must be supported on ma- 
sonry, concrete or steel to provide the 
high compressive load resistance re- 
quired. 


If masonry is used as a supporting 
wall, it must be at least the same thick- 
ness as the wall being supported to re- 
duce the likelihood of stress-related 
cracks and to transfer the load safely. 
Cavity walls are limited to a projection 
of 25 mm (1") beyond the unparged 
face of foundation walls. Masonry over 
openings must be supported by steel, 
reinforced concrete or masonry lintels, 
or arches. All arches must be designed 
to Part 4 (9.20.5.2.). These areas are 
particularly noteworthy since they of- 
ten represent areas of concentrated 
loads and stress cracks. Figure 7.27 
can be used to select steel angle lin- 
tels to support masonry above open- 
ings (note: this figure does not apply to 
masonry veneer). 


Compressive Strength of Masonry 


Minimun Compressive Strength | 


hi _Exposedto Not Exposed to 
Weather | Weather 
| 

Solid or hollow concrete block 15 (2200) | 10 (1500) 

Solid loadbearing cellular units | Not permitted 5 (730) 

——— i Rese Sat ween a = + ee a +. —— a a —— = 
_ Solid non-loadbearing cellular units | Not permitted | 2 (290) 

Figure 7.26 

Compressive Strength of Masonry (9.20.2.7.) 
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Loose Steel Lintels for Masonry other than Masonry Veneer - No. & Size of Angles Required MH 


Exterior Angles, mm (in) 
ses = ae = — Interior Angles, mm (in) 
For Brick For Stone i Wall i. . ea! Jl 0 On | 
A hickness 
AeATNS) +50 mm) mm (in) Maximum Floor Loads per Metre (foot) of 
stone facin Spanin Newtons (pounds) ® ® © 
g 
No Floor Load None | 3 650 | 7 300 10 950 | 14 600 | 18 250 21900 | 
2 ee | (250) | (600) | (750) | | _ (1500) 
‘ L-90 L-90 L-90 L-100 
I Becod L-90 x 90 x 6 L-125 x 90 x8 203 (8") x 90 x 90 x 90 x90 | x90 | x90 | x90 | 
| (3 1"), Wy: te I — oe ex ae x6 x8 FC EX'S FG x8 16 Hota |ig@enx 13M 
| -3-1/2" -5" 2Ls-90 2Ls-90 2Ls-90 2Ls-90 2ls-90 | 2Ls-100 | 2Ls-100 
| orless x 3-1/2" x 3-1/2" 305 (12") x90 | x90 x 90 x 90 x90 x 90 x90 | 
Pieters Ae ee St i Sd Wie EXERC PXE x8 TIME ORE LIRR pase e Ot) KB 
| L-90 L-90 L-125 1-125 L-125 | L-150 | 
are L-90 x 90 x 8 L-125x 90x 8 203 (8") x 90 x 90 x 90 x90 | x90 | x 100.) = 
4' “1. ” ” Hr —- ae x 8 x tony x8 ts 10 — | — x 13 SS x 10 +4———_—_—— aa 
( ) (L-3-1/2" (L-5" ; 2Ls-90 2Ls-90 2Ls-90 | 2Ls-125  2Ls-125 | 2ls-125  2Ls-125 
x 3-1/2" x 3-1/2" 305 (12") x90 | x 90 x 90 x 90 x90 | x90 | x90 | 
a x 5/16") ua KONG eee) on ee I KS eC eee Voge os xe) KAO | 
L-100 | 1-125 L-125 L-150 | | | 
| sGotNe L-100x90x8 | L-125x125x8 203 (8") x 96 | x68 oe x100 | - - | - | 
eI tet os 2s ae K Ciel KO! pK0p $12 aah Seth rm tretoilies putea 
(5' 11") (L-4" (L-5" i| 2Ls-100 | 2Ls-100 | 218-125 | 2Ls-125 | 2ls-125 | 2Ls-150 | 2Ls-150 | 
x 3-1/2" | x 3" 305 (12") x 90 x 90 x 90 x90 | x 90 x100 | x 100 | 
ih f ahs x 5/16 i Tex 5/16") r ? a | ee x Say x8 oe x 10_ x10 | x10 — 
L-100 L-125 L-150 | 
a8 ith L-100x90x6  L-125x125x8 |} 203(8") x90 x90 x 100 IBA ENTS tS DOVE SUE) YE | 
atl ss * x fue 8 2S x 10 a6 Bhi- EBA: | : Nay c 
; (6 11") (L-4" (L-5" | 2ls100 | 2ls-125 | 2ls-125 | 2ls-150 | 2Ls-160 
| x 3-1/2" x 5" 305 (12") x 90 x 90 x 90 x 100 x100 | : id 
[ i“ eXSiGD my. of x 8/16") ae ee a 2do)| aes | XAOS xi 0 BS ex 10 TN tt 
| 2 L-125 | L-150 | | | 
bya L-125 x 90x 8 L-125 x 125 x 8 203 (8") x 90 x 100 a = 5 | # | es 
' " i | 7 —— | eee eS jee 2X = et = alee es | — ae oe ee 
(7' 10") ks. | (L-5" i ; | 2Ls-125 | 2ls-125 | 2Ls-150 | | | 
| Se eee ee ey. XSI ae eee nie noe) Se 
| L-125 
2700 mm L-125 x 90 x 10 L-125 x 125 x 10 203 (8") ae | 3 = = = | = | = 
ae) = SAU tal tae Dest s EN sl : < ch ee ee 
(8' 10") (L-5" (L-5" | 2Ls-125 | 2Ls-150 | 
| x 3-1/2" x 5" 305 (12") x150  x100 - - | - | - } = 
| ae | meexo(6))) Xi S/8) pel a mex 0m x10 _ — Se ae A ee ek a 
L-150 
L-150x 100x10 | L-125x125x13 || 203(8") 400 : E See rio tae 
~ 3000mm x10 | | 
|) eee (Le: (Lest 305 (12") | 2Us150 ‘ f ee ee | 
ib | x 3/8") Leal) oy. a cies PAR Te at et 
| Notes 


(1) 150 mm (5-7/8") min. bearing required for all lintels. 
(2) Omit floor load in lintel when distance to bottom of floor construction is greater than width of opening. 
(3) Interior and exterior angles in 200 mm (7-7/78") walls and interior angles in 300 mm (11-3/4") walls are bolted together when 
clear span is over 1800 mm (5' 11"). 
(4) When masonry lighter than brick is used over interior angles floor load may be increased by the difference in weight per sq. m | 
times the width of the opening. Note generally available. 
| (5) Interior angles have been designed for floor load plust brick masonry of height equal to width of opening. 
| (6) Allowable flexural stress = 138 MPa (20 000 psi). Deflection maximum = 1/700 span. 
(7) The figures in the Table indicating wall thickness and angle cross-section are in mm (in). 


r - See Steel Lintels Supporting Masonry Veneer - Chapter 1 5 | 
Table 7.27 


| Loose Steel Lintels for Masonry other than Masonry Veneer - No. & Size of Angles (9.20.5.2.) 
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Masonry walls must be supported lat- 
erally at right angles to the wall by floor 
or roof systems, intersecting masonry 
walls or buttresses. In general, the 
spacing of this support depends on 
the thickness of the wall. For 
loadbearing and exterior non- 
loadbearing walls, the spacing of the 
lateral supports for the wall can be no 
greater than 20 times the wall thick- 
ness. For interior non-loadbearing 
walls the support requirements are 
less restrictive at 36 times the wall 
thickness. The wall thickness for cavity 
walls is defined as two-thirds the sum 
of the thickness of the wythes. Refer to 
Figure 7.28. 


Intersecting walls which provide lateral 
support can be anchored or bonded to 
the supported wall by masonry or cor- 
rosion resistant metal ties. Figure 7.29 
illustrates two alternatives to anchoring 
walls which provide lateral support to 
masonry walls. Wood frame walls can 
provide lateral support if tied to the wall 
with corrosion resistant steel rods 
spaced not more than 900 mm (2' 11") 
vertically. 


bP Ontario 


Masonry wall 


Supporting masonry walls 


eee or buttresses intersecting 


T = wall thickness or for cavity walls 2/3 sum 
of thicknesses of wythes 


A = 20 x 'T' for Loadbearing walls and exterior non-loadbearing walls 
A = 36 x 'T' for Non-loadbearing interior walls 


Figure 7.28 


Lateral Support (9.20.10.1.) 


A minimum of 50% of 
the masonry units in 
this wall shall be 
toothed to the laterally 
supported wall 


Instead of masonry 

bonding, metal ties 

may be used that are: 

a) spaced vertically 
800 mm (32"), and 

b) 4.76 x 40 mm (3/16 
x 1-9/16") min. steel 
straps, and 

c) shaped at both ends 
to provide a 
mechanical key 

d) corrosion resistant 

(9.20.11.2.) 


Rod tie 

embedded in 

mortar in joint 

4.76 mm (3/16") min. 
diameter rod, shaped to 
provide anchorage 


Corrosion resistant rod ties 
at 900 mm (2' 11") 
maximum vertical spacing 


Figure 7.29 
Intersecting Walls Providing Lateral Support 


(9.20.11.3.) 
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CAPPING OF HOLLOW MASONRY UNITS 


Roof or floor framing members 


Units capped with 
min. 50 mm (2") solid masonry 
OR 


CAVITY WALL SUPPORTING FRAMING MEMBERS 


Roof or ceiling framing members 


Roof or ceiling framing members 
bearing on cavity walls shall be 
supported on not less than 57 mm 


top course filled with concrete if 
supporting roof or floor framing 
members 
(9.20.8.1.(1)) 

OR 


(2-1/4") of solid masonry, bridging 
ve full thickness of the wall, 


a wood plate not less than 38 mm 
(1-1/2") thick, bearing not less than 
50 mm (2") on each wythe 
(9.20.8.2.(3)) 


Hollow no capping if roof framing 


iY jy masonry supported by min. 38 x 89 mm 
os Z units (2 x 4) wood. plate 


(9.20.8.1.(2)) 


Solid eo Moee wall 


Roof framing 


masonry 


Solid loadbearing wall 


Loadbearing cavity wall 


The joists shall 
not project into 
the cavity 


Floor joist 


Floor joists supported on cavity 
walls shall be supported on solid 
units not less than 57 mm (2-1/4") 
See Figure 8.2 high 

for anchoring requirements (9.20.8.2.(1)) 


Figure 7.30 
Support of Loads 


Loadbearing cavity wall (9.20.8.2.) 


Roof and ceiling framing, however, 


© 


SUPPORT OF LOADS 


Framing members must bear on solid 
masonry or concrete-filled hollow ma- 
sonry units to adequately transfer load. 
In loadbearing cavity walls, to prevent 
collapse of the wall during fire, floor 
joists must bear only on the inner wythe 
of masonry and should not project into 
the cavity. 


must bear on both wythes or on a wood 
plate not less than 38 mm (2" nominal) 
thick and bearing not less than 50 mm 
(2") on each wythe. Both floor and roof 
or ceiling framing member must bear 
on solid masonry units no less than 
57 mm (2-1/4") high as illustrated in 
Figure 7.30. 
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THICKNESS AND HEIGHT 


The thickness of exterior masonry 
walls other than cavity walls is speci- 
fied for walls not more than 2.8 m (9' 2") 
in unsupported height. The wall thick- 
ness which is required depends on the 
number of storeys which are support- 
ed and is illustrated in Figure 7.31. 


Figure 7.32 shows the Code require- 
ment for cavity wall thickness. 


Interior non-loadbearing walls must be 
not less than 65 mm (2-1/2") thick while 
the thickness of loadbearing interior 
walls is calculated based on the 
spacing of the lateral support pro- 
vided. 


The wall thickness can be no less than 
1/20 of the spacing between supports 
and in general should not be less than 
140 mm (6") thick. 


Parapet walls must be solid from the 
top of the parapet to at least 300 mm 
(11-3/4") below the adjacent roof level. 
Their height can be not more than three 
times the parapet wall thickness. 


T1 = 140 mm (5-1/2") minimum 
T2 = 190 mm (7-1/2") minimum 


One-storey 


LY 


SOR 
YYLS 
XKQY? 


Figure 7.31 
The Thickness of Masonry Walls 


MASONRY EXTERIOR WALLS ONLY - NOT CAVITY WALLS 


Two-storey 


gable peak 


Maximum unsupported height of masonry 
H1 <2. 
H2 < 4. 


Three-storey 


third 
(fm fe 


8 m (9' 2") at eaves 
6 m (15' 1") at gables 


(9.20.6.1.) 
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MortTAR AND Grout Mixes Y GY tt = 90 mm (3-1/2") min. if joints are raked 
Cement and aggregates used for mor- i oa t1 = 75 mm (3") min. if joints are not raked 

tar and grout must comply with the Y Y W = 50 mm (2") min. and 150 mm (5-7/8") max. 
standards referred to in the Code. Mp, Mz with metal ties 

Figure 7.33 specifies mortar and grout 


= ") min. fi ‘aay 
mixes to be used. Water and aggre- Y Y ig Fal e380 (ia) min for tha aoe i 
gate must be free of materials that can “ff (Ys, 


Not 


adversely affect the mortar, including z & Wi 22 By Pde Vane Ligne RCE Os 
material which may be frozen. For YY YY aahene when veined Man 
good results and proper curing of the Z| W Ze 


mortar, the masonry and mortar must eee tl WS BnGe) using 75 mm (3") 
, \ \ \ \ es is 6 m (19' 8" 
be maintained at a temperature not be- +—ti—»> =x\+<+—ti— >» 
low 5 °C (41 °F) during mixing and for yj} ——— > 
not less than 48 hours after installation. 
Chapter 15, Exterior Fini Figure 7.32 
on ‘5 eee! Finishes provides oiity Wall Thickness okey 
Location | Building Element Mortar Type 
Exterior, above ground | Loadbearing walls and columns | S | 
Non-loadbearing walls and columns Nors 
Parapets, chimneys and masonry veneer Nors 
| infer! | Loadbearing walls and columns N 
err: | Non-loadbearing walls and columns N 


Mortar Mix Proportions (by Volume) 


| | Masonry = Masonry -~—_—SsFine, Aggregate 
Mortar Type Portland Lime | Cement Cement | (damp, loose-state | 
| Cement Type N Type S sand) | 
ae er | 
1 1/2 3 7 | 3-1/2 to 4-1/2 | 
t——§ bh dea 
1/2 | - | 1 = | 3-1/2 to 4-1/2 
| | | | 
| 1 1 = = | 4-12 to6 : 


N ~ fi a ares. wae 
z ‘i 1 : 2-1/4 to 3 


Grout Mix Proportions (by Volume) 
| Portland Cement | Lime | Fine Aggregate (sand) | Coarse Aggregate 


| 4/40 2-1/4 to 3 times the sum | 1 to 2 times the sum of the | 
| Oto of the cement and lime volumes | cement and lime volumes | 
= e ot _ ae : i 


en ae SS a ee == —_ a oe a at 


| Figure 7.33 
| Mortar Use and Grout Mix Proportions (By Volume) (9.20.3.2.) 
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MOoRrTAR JOINTS 


The maximum average mortar joint 
permitted in dwelling units is 10 mm 
(3/8") with no joint less than 5 mm 
(3/16") and no more than 20 mm. Con- 
sistent joint thickness ensures a level 
masonry top course. 


Except for head joints left open for 
weep holes and ventilation, solid ma- 
sonry units must be laid with full bed 
and head joints. Hollow units must be 
laid with mortar applied to head and 
bed joints of both inner and outer face 
shells. Vertically aligned webs of hol- 
low masonry must be laid in a full bed 
of mortar under the starting course, in 
all courses of columns, and where it is 
adjacent to cells or cavities that will be 
filled with grout. See Figure 7.34. 


Mortar inner and outer 
face shells 


Mortar head joints 


Figure 7.34 
Head and Bed Joints 


Min. 12 mm (1/2") 
Max. 20 mm (3/4") 


Head joint 


ooo 
NNN 
ooo 
ae 
wma 


BONDING AND TYING 


Vertical joints in unit masonry courses 
must be offset or, alternatively, each 
wythe must be reinforced with at least 
2 corrosion-resistant steel bars 3.76 
mm (5/32") in diameter placed horizon- 
tally and at vertical intervals not more 
than 460 mm (18"), Bars must lap one 
another by at least 150 mm (5-7/8"). 


Wythes of masonry walls must be tied 
together by masonry units or bonding 
ties. Bonding masonry units must ex- 
tend at least 90 mm (3-1/2") into each 
wythe and must be spaced not more 
than 600 mm (23-5/8") vertically and 
horizontally for brick and 900 mm 
(2' 11") for block and tile. 


Individual rod type masonry ties used 
in cavity walls must be completely em- 
bedded in mortar except for in the cav- 
ity and must be staggered from course 
to course. Other requirements for 
these ties are illustrated in Figure 7.35. 


Where rod type masonry ties are used 
to bond other types of walls together, 
the space between the walls must be 
filled with mortar. The spacing and lo- 
cation requirements for these ties are 
shown in Figure 7.36, 
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Masonry Max. 25 mm (1") 


Minimum cross-sectional area 
of tie 17.8 mm? (0.03 in?) 
5 mm (3/16") diameter 


Ties must be staggered from 
course to course 


Figure 7.35 
Metal Ties in Cavity Walls 


Min. 50 mm (2") 


Tie spacing 

a = 900 mm (2' 11") max. horizontally 

b = 400 mm (15-3/4") max. vertically 

except, ties must be placed within 100 mm (4") 
of bottom of assemblies, where the cavity wall 
extends below the assembly and spaced 

600 mm (23-5/8") horizontally 


(9.20.9.4.) 


Wall other Max. 25 mm (1") 


than cavity 


Max. 25 mm (1") 


Minimum cross-sectional area of tie 17.8 mm? 
(0.03 in?) 5 mm (3/16") diameter 


Ties must be staggered from course to course 


Figure 7.36 
Metal Ties in Non-Cavity Walls 


Min. 50 mm (2") 


Rod type ties must be placed 

within 300 mm (11-3/4") of openings 
and spaced not more than 900 mm 
(2' 11") apart 


Tie spacing 
a = 900 mm (2' 11") max. horizontally 
b = 460 mm (18") max. vertically 


(9.20.9.4.) 
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CORBELLING, CORNICES, SILLS, AND 
TRIM 


The prescriptive requirements for cor- 
nices, sills and trim are intended to 
provide adequate support and an- 
chorage to these decorative elements 
(see Figure 7.37), 


Corbelling must not reduce the capac- 
ity of walls to transfer loads, nor should 
it result in stress related spalling of ma- 
sonry units. The Code requirements as 
illustrated in Figure 7.38 provide a ba- 
sis for the proper corbelling of 
masonry. 


REINFORCEMENT FOR EARTHQUAKES 


In areas prone to earthquakes special 
measures must be incorporated in the 
construction of masonry walls to resist 
vibration loads. Loadbearing elements 
of masonry buildings of two and three 
storeys, in locations where the seismic 
spectral response acceleration, 
Sa (0.2), is greater than 0.55, must be 
reinforced. In locations where the 
Sa (0.2) is greater than 0.385 and less 
than or equal to 0.55, all loadbearing 
elements of 3 storey buildings must be 
reinforced. The total area of steel rein- 
forcement required consists of at least 
0.002 times the vertical cross-section- 
al area of the wall. Not less than 1/3 of 
the total area of required steel must be 
installed in any one direction (refer to 
Article 9.20.15.1.). 


25mm 
(1") min. 

projection 
of sill drip 


Figure 7.37 
Cornices, Sills, and Trim 


A= max. 35% of total mass 
B = min. 65% of total mass of 
a projecting masonry cornice, i. A 
sill, or trim - 


b = 90 mm (3-1/2") min. 


Cornices, sills, or other trim of masonry material which 
project beyond the wall face shall have not less than 65 
per cent of their mass, but not less than 90 mm (3-1/2"), 
within the wall or shall be adequately anchored to the 
wall with corrosion-resistant anchors 


(9.20.11.5.) 


j j All corbelling shall consist of solid units 
a i (masonry ui that are 75% solid may meet 
M 


Corbel 
25 mm (1") max. projection for any unit 


Projection 

30 mm (1-3/16") maximum for mason 
veneer not less than 90 mm (3-1/2") thick or 
12 mm (1/2") for masonry veneer less than 
90 mm (3-1/2") thick 


| I 
Mirleen 
Total masonry wall The total horizontal projection cannot 


thickness 


Figure 7.38 
Corbelling 


exceed 1/3 the total masonry wall thickness 


(9.20.12.) 
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CHASES AND RECESSES 


Chases and recesses are limited in 
size and location to ensure walls are 
able to transfer loads adequately. 
Where chases or recesses fail to meet 
the limits established by the Code they 
must be treated as openings in the 
wall. Appropriate lintels or arches must 
be provided in these cases to help 
transfer wall loads to more substantial 
parts of the wall. 


Chases and recesses must not be cut 
in hollow masonry walls after the units 
are in place. The limits placed on the 
size and location of chases and re- 
cesses are shown in Figure 7.39. Note 
that chases and recesses are not per- 
mitted in walls less than 190 mm 
(7-1/2") thick. Recesses may be con- 
structed in walls 190 mm (7-1/2") thick 
provided they do not exceed the di- 
mensions illustrated. 


CONTROL OF RAIN WATER 
PENETRATION 


The Code provisions for the control of 
rain penetration for loadbearing ma- 
sonry walls deal primarily with flashing, 
weep holes and the protection of inte- 
rior finishes. Requirements which are 
intended to control the penetration of 
rain water in walls are extensive and 
numerous and are found throughout 
this Guide. In particular, reference 
should be made to Chapter 15, Exteri- 
or Finishes for more discussion. 


Weep holes and flashing must be in- 
stalled to direct water which pene- 
trates cavity walls to the exterior. Figure 
7.40 illustrates the Code requirements. 
Weep holes and flashing must be in- 
stalled to direct water which penetrates 
cavity walls to the exterior. Figure 7.40 
illustrates the Code requirements. Mor- 
tar droppings within cavity walls must 
be prevented from forming a bridge 
within the wall that can prevent water 
that collects within the cavity from be- 
ing directed to the exterior. Water that 
collects in the cavity can potentially 
damage interior finishes. 


De Ontario 


Chases and recesses shall be at least 4 times the thickness of the wall 
apart and at least 600 mm (23-5/8") away from any pilaster, buttress or the 
vertical element providing required lateral support for the wall 


A Greater than 190 mm (7-1/2") 
Depth of chase max 1/3 of total width 


B Equal to 190 mm (7-1/2") 


Depth of chase 


Chase or max.100 mm (4") 


recess 


Chase or 
recess 


Max. 
750 mm (30") 


Q) 
(19-3/4") 


Figure 7.39 


Chases and Recesses (9.20.7.) 


Min. 25 mm (1") 


Flashing embedded in both wythes, at 
least 25 mm (1") into the inside wythe, 
and extended at least 5 mm (3/16") 
beyond the outside wythe and sloped 
toward outside wythe 


Weep holes are spaced not more than 

800 mm (32") apart, and must be provided 

at the bottom of the cavity in cavity wall 

and masonry veneer wall construction 

including the cavities above lintels over 

window and door openings required to be 
ds flashed 


Min. 5 mm (3/16") 


ae 


Figure 7.40 
Weep Holes f 
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In non-cavity walls (i.e. solid masonry 
walls) the protection of interior finishes 
becomes more important since a 
drainable cavity does not exist. Interior 
finishes that can be damaged by 
moisture which migrates from the out- 
side must be protected. The interior 
surface of the masonry must be 
parged and covered with a No. 15 
asphalt-saturated paper which is 
lapped at least 100 mm (4") at the 
joints. The paper can be omitted if the 
insulation applied directly to the 
masonry limits the passage of water 
vapour and is applied with a water- 
proof adhesive or with mortar as shown 
in Figure 7.41. 


Exterior 
masonry 


Figure 7.41 
Interior Finish of Exterior Masonry Walls 


Where interior finish is susceptible to moisture 
damage apply No. 15 breather type asphalt 
saturated paper or felt, lapped at least 100 mm (4") 
at all joints 


Parge interior surface 


Sheathing paper may be omitted if insulation 
effectively limits passage of water vapour and is 
applied with waterproof adhesive or by mortar 
directly to the masonry 


If foamed plastic insulation is used, it must be covered 
with a thermal barrier 


(9.20.13.9.) 


LOG CONSTRUCTION 


BUILDING CODE REFERENCES 


DIVISION B 


SSianiaant Material Requirements 


Silvina Requirement for Wood 
Preservative 

Qisigenes Exterior Joints 

9.37 2a. Logs 

O 32.24 Attachment of Logs 

9,37.2.3. Joining Logs 

9.37.2.4, Vertical Logs 

MSOs Plates 

WS Support Over Openings 

OR TAGe, Clearance 


The Code provisions for log construc- 
tion are intended to establish a mini- 
mum level of performance from the en- 
velope. The provisions are not 
exhaustive and complement estab- 
lished good building practices. 


Log walls can be built of natural or 
manufactured logs. The logs should 
be sound and free of fractures and 
must be structurally adequate for their 
intended purpose. Logs that come into 
contact with soil or with masonry or 
concrete at ground level must be treat- 
ed with a wood preservative to prevent 
decay. 


WALL CONSTRUCTION 


All exterior joints between logs must be 
made water-tight by chinking, caulk- 
ing, parging with cement, packing with 
oakum or by matching the joint. These 
or similar methods can be used singly 
or in combination to give the wall a wa- 
ter-tight joint. Interlocking intersections 
must be provided in walls made of hor- 
izontally-placed logs to prevent the 
collection of water in the joints; alterna- 
tively, the horizontal logs must butt to a 
vertical corner post to which the hori- 
zontal logs are firmly attached. 


Horizontally-placed logs must be at- 
tached in at least three places to the 
log beneath at a spacing never more 
than 1.8 m (5' 11"). Lintels over open- 
ings must conform to the lintel require- 
ments of the Code (see Subsection 
9.23.12.). Where shrinkage of logs 
may occur special accommodation 
must be made at wall openings. A 
13. mm (1/2") clearance for each 
300 mm (11-3/4") in height must be 
provided between the rough buck 
header and the lintel log. 
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FLAT INSULATING 
CONCRETE FORMS 


BUILDING CODE REFERENCES 


DIVISION B 
9.20.17.1. Thickness of Flat Insulating 
Concrete Form Walls 
Reinforcement for Flat Insulating 
Concrete Form Walls 


Openings in Non-Loadbearing 
Flat Insulating Concrete Form 
Walls 
Openings in Loadbearing Flat 
Insulating Concrete 

Form Walls 

Framing Supported on Flat 
Insulating Concrete Form Walls 
Anchoring of Roof Framing to 
Top of Flat Insulating Concrete 
Form Walls 

Protection from Precipitation and 
Damage 


SAO TA (GX 


Q20517,3. 


9,20.17.4. 


9,20;17.5. 


9,.20,17.6. 


O20 Nir 


Insulating Concrete Forms (ICFs) are 
permanent forms made of foam plastic 
that enclose walls of solid concrete 
and act as wall insulation at the same 
time. The Code requires the foam plas- 
tic used in ICFs be manufactured of 
Type 2, 3, or 4 polystyrene conforming 
to the performance requirements of 
CAN/ULC-S701, “Thermal Insulation, 
Polystyrene, Boards and Pipe Cover- 
ing”. ICFs walls above-ground must be 
protected from precipitation and dam- 
age like all other masonry walls as re- 
quired by Section 9.27. of the Code. 
Chapter 15 Exterior Finishes provides 
asummary of these requirements. 


THICKNESS 


The thickness of ICF walls should be 
designed to resist loads and provide 
sufficient bearing for other supported 
elements. The thickness of the con- 
crete in ICF walls above-ground must 
be not less than 140 mm (5-1/2") for 
the entire height of the wall. 
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Vertical 
reinforcing 


Horizontal 
reinforcing 
steel 10M 


i Opening 


». Horizontal 


When interrupted by 
opening, vertical bars 
must be located not more 
than 600 mm (23-5/8") 
from each side 


300 mm (1 


Horizontal 


Vertical bars must be H-¥. apart from 
not more than 400 mm 


(15-3/4") apart from one 


“k from the top 


steel 10M bar 


bar 


bars must 


be no more than 


1-3/4") 


bars must 


be not more than 
600 mm (23-5/8") 


one another 


Reinforcement Around Openings 


another Insulating 
concrete 
form 
Figure 7.42 
Reinforcement (9.20.17.2.) 
1 
One horizontal 
reinforcing 
steel 10M bar Two vertical 
at the top and reinforcing 
bottom steel 10M bar 
on both sides 
Two horizontal 
reinforcing 
steel 10M bar 
at the top and 
bottom 
' 
- 
{ 
a 
1 
4 
{ 
No opening | 
must occur ' 
Openings within 1.2m 
orethan —(3' 11") of Openings 
600 mm corners greater 
' (23-5/8") but than 3m 
less than 3m (9' 10") 
(9' 10") 
Figure 7.43 


(9.20.17.3.) 
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Maximum Allowable Clear Spans for Lintels in Flat Loadbearing Concrete Form 


REINFORCEMENT (ICF) Walls (1) 2) 3) (1-10M Bottom Bar) 
Horizontal and vertical reinforcements isin Clokr Sonar duis 
must be placed in the middle third of Tel ee een) Seer Spe) ee 
the ICF wall section. Horizontal rein- Cte, Minimum Support Light-Frame _ Supporting ICF Second Storey 
forcement consisting of 10M bars must Thickness" oeagee Bi ae Ee al eh aa 
be installed and spaced not more than mm (in) (m) Maximum Ground Snow Load, kNim? 
600 mm (23-5/8") apart and not more | 1.5 | 3.33 | 1G wo 333 | 
the wall. Vertical reinforcement con- a ea Raat ; | ch Xa 
sisting of 40M Bareenilet ba nctalied _ 300 (11-3/4") | 1.78 (6'10") 1.50 (4'11") 1.30 (4'3")_ 1.18 (3 10") 
and spaced not more than 400 mm 140 (5-1/2") | 400 (15-3/4") | 2.08(6'10") | 1.75 (5'9") 1.53 (5'0") 1.38 (4' 6") 
Misia h ead aM Mae rein- 500 (19-11/16")/ 2.33(7'8") | 1.97(@'6") 1.72(6'8") 1.56 (5'1") 
orcement is interrupte wall open- | | Pt - i: Nor otis 
ings it must be natalie wat more tats - ESOS SOEs ela 00S) Saas eevee 68 (aC 
600 mm (23-5/8") from the sides of the 200 (7-7/8") | 1.41(4°7") | 1.18(8°10") | 41.02(3'4") | 0,92 (3'09 -! 
opening. See Figure 7.42. | 300 (11-3/4") | 1.78 (5' 10") | 1.50(4° 11") 1.29(4'3") 1.17 (3' 10") | 
150(6") 400 (15-3/4") | 2.08610") | 1.75(6'9") | 1.51(4'11") | 1.37046") | 
500 (19-11/16"), 2.33(7'8") | 1.97 (6'6") 1.70(5'7") 1.54 (5' 1") 
OPENINGS ane ‘ Wt fae toh _ 
' ene | TH POO SET ene A) a Ne) Sy te! Oa SOOT) 
a aE oran ee 200 (7-7/8") | 1.41(4'7")  1.18(3'10") 1.01 (3'4") 0.91 (2'12") | 
Areas of ICF walls over openings must | 300 (11-3/4") 1.78 (8'10") | 1.50(4°11") | 1.28 (4'2") 1.16 (3'10") 
have a minimum depth of concrete of | 160 (6-3/8") 400 (15-3/4") 2.07 (6'9")_ 1.75 (6'9") | 1.50 (4' 11") | 1.36 (4'6") 
pace (7-7/8") over the width of the 500 (19-11/16"), 2.31(7'7") | 1.96 (6'5") 1.68 (5'6") | 1.53 (5' 0") 
ee ie 600 (23-3/8") 2.6384") 2.15(7'1") 1.8561") 1.6866" 
Reinforcement of openings must be 200 (7-7/8") | 1.41 (4'7") | 1.19(3'11") | 0.98 (3'3") | 0.89 (2' 11") | 
Oa ee Seka Ns the 300 (11-3/4") | 1.78 (5'10") | 1.50(4'11") | 1.24(4'1") 1.13.38") 
nin 
(23.5/8") rant > Pe, 3m (9 10") | 190 (7-1/2") | 400 (16-3/4") 2.06 (6'9")_1.74(5'8") 1.4549") 1.92(4'4") 
in width must be reinforced at the top 500 (19-11/16")| 2.30(7'7") | 1.95 (6'5") 1.63 (5'4") 1.49 4°11") | 
and bottom with one 10M bar. In addi- 600 (23-3/8") 2.51 (8'3") 2.136112") 1.78 (6'10") 1.63 (5'4") 
0 dab se a Meee | 200(7-7/8") 1.41 (4'7")  1.19(3'11")0.97(8'2") | 0.89.(2' 11") 
sides with woolbars! | | 300 (11-3/4") | 1.77(6' 10") | 1.49(4'11") 1.2340") 1.12.88") 
| 200 (7-7/8") | 400 (15-3/4") 2.06 (6'9") | 1.74 (6'8") 1.43(4'8")  1.31(4'4") | 
a any ICF ae ees ea | 500 (19-11/16"),  2.30(7'7") 1.95 (6'5") 1.61 (5'3") 1.48 (4' 10") 
of openings must not be more than =| fom one | eye ae A) 
70% of iieienath Bhtne wallimorcertor | eatee= Seat O00 CeO if? 50 (8 27) te h8 UG) oe Tye (LOY) shal Ces(5! Ase 
the wall to properly resist the antic- 200 (7-7/8") | 1.41 (4'7") | 1.19(3'11") | 0.94(3'1") | 0.86 (2'10") | 
ipated loads. Figure 7.43 summarizes | 300 (11-3/4") | 1.76(5'9") | 1.49(4'11") | 1.18(3' 10") | 1.09 (3''7") | 
Se OE OSIM 240 (9-1/2") | 400(15-3/4") | 2.04(6'8") | 1.73(6'8") | 1.38 (4'6") 1.27 (4'2") 
Openings Invat lcadbecnine (ce melon mt 500 (19-11/16"),  2.27(7'5") 1.93 (6' 4") 1.55(5'1") | 1.43 (4'8") | 
must be designed with lintels to pro- E 600 (23-3/8") _2.47(8'1") 2.11611") 1.70(8'7") | 1.566' 1") | 
vide adequate support and maintain Notes | 
structural integrity. Lintels must be pro- (1) Delecion ee is Li246) where in is the des span ee HOS PES: Pee | 
i j j i int tion i itt ads and between lintel depths. 
vided over all Cees wider than 900 | By 10M stirrups are required at a maximum d/2 spacing for spans greater than 1 200 ram (3' 11"), ; | 
mm (2' 11"). Figure 7.44 summarizes | where “d” is the distance from the top of the lintel to the level of the bottom reinfocing bar in the lintel. | 
the requirements for lintels where one | | 
10M bottom bar is used. Additional lin- Figure 7.44 


tel provisions can be found in Tables 
A-17 to A-19 of the Code. 


(9.20.17.4.(1)) 
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Maximum Anchor Bolt Spacing for the Connection of Ledger Boards to Flat Insulating Concrete Form Walls ¢ 


be 
Maximum Clear Floor Span, m (ft-in) 


450 (17-3/4") _onfippyorn [650095144165 Db 
4005-34) si«dSCs 350 (17-3/4") 
PIE eaten Ny fa een Maghb aan 

325 (12-3/4") 


_2.44 (8' 0") 


ene 0) 


SOLA eC 


5.00 (16' 4-3/4") 


275 (10-7/8") 


Figure 7.45 
Anchor Bolt Spacing ib rie -+. bs babig nb ; (9.20.17.5.) 


Min. 100 mm (4") 


SUPPORTED FRAMING k—>| 


Floor joists supported on the side of flat 
ICF walls should be supported with 
joist hangers secured to wood ledger 
boards. The ledger boards should be staggered anchor 
not less than 38 mm (2" nominal) thick bolt as required 
with a depth at least that of the floor 
joists and anchored to the concrete 
wall. Anchor bolts must be embedded 
at least 100 mm (4") into the concrete. 
Figure 7.45 provides the maximum 
spacing requirements for ledger board 


insulating foam 


Min. 38 mm (2" nominal) thick leger board 
and same depth as floor joist 


lap splice 
as required 


horizontal wall 


anchorage. See Figure 7.46. Beton 
10M Bar 
Roor ANCHORAGE 
Roof framing supported on the top of Figure 7.46 CAs) 
p Floor Ledger-ICF Wall Connection (9.20.17.6.) 


flat ICF walls should be fixed to top 
plates. The top plates should be an- 
chored to the wall with anchor bolts 
placed in the centre of the wall. These 
bolts must be not less than 12.7 mm 
(1/2'') in diameter and must be embed- 
ded not less than 100 mm (4") and 
spaced not more than 1.2 m 
(S'44149 OG: 
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Insulating Concrete Forms 


ICF systems all work on the same 
principle (filling foam forms with 
concrete), but they have three 

| differences that are important for 
the contractor: 


1) the size of the form units and 

| the ways the forms connect to 

| one another (panel, plank, or 
block), 

2) the shape of the cavities into 
which the concrete is placed, and 

3) whether the formwork has sur- 
faces to which wall finishes, 
utilities components, and other 
items can be fastened with screws 
or nails. 


Plank Block 


Panel 


Because the design of ICF units anc the methods of connecting them differ from system to system, the details of 
the setting procedure also vary. ICF manufacturers provide instructions for setting their forms, and these must be 
followed. Where adopted by a Minisier’s Ruling, a Canadian Construction Materials Centre (CCMC) Evaluation 
Report also provides instructions for specific ICF systems. 


Concrete Characteristics 


It is usually desirable to fill ICFs 
with concrete that flows better than 
the concrete used in conventional 

construction. Good flow is important 

to moving well through a pump 

(which may be used) and filling the 

formwork cavities thoroughly. Work- 

ability is improved by varying the 
proportions of the ingredients or by 
using appropriate admixtures. 


Most ICF manufacturers have 
recommended concrete specifica- 
tions to use with their forms. CCMC 
Evaluation Reports specify the 
compressive strength (and may 
specify maximum aggregate size, 
or type of concrete) for use in 
specific proprietary ICFs. 


Dampproofing ICFs 


ICFs cannot be left exposed to the 
soil, and basement walls made of 
ICFs should be coated with damp- 
proofing or waterproofing material 
just as block and conventional 
solid walls are. 


Before applying dampproofing it is 
not necessary to have the foam 
surface perfectly smooth or straight; 
it is generally enough to first rasp or 
sand any extremely sharp jags in 
the surface. Any foam that has det- 
eriorated in the sun should be 
scraped off. Deteriorated foam forms 
a yellowish powder that can pull 
away and reduce the adhesion of 
the finish. 


Any coating used should be labelled 
“solvent-free” or “nonsolvent based,” 
since materials containing solvents 
will dissolve the foam. 


Weather Considerations 


Few weather considerations affect 
concrete placement because the 
foam formwork insulates the 
concrete, allowing it to cure almost 
regardless of outside temperature 
or humidity. If the temperature is 
below freezing, or will go below 
freezing in the next couple of days 
after the pour, the top of the wall 
should be insulated after pouring. 
To do this, the builder can lay 
fiberglass batts or some other type 
of insulating blanket over the con- 
crete everywhere it is exposed. 


Fiberglass and many other insulation | 


lose their insulating ability if they are 
wet, so if rain or snow is likely the 
insulation needs to be covered with 
plastic sheet or a moisture-resistant 
insulation should be used instead. 


(Adapted from Insulating Concrete Forms Construction Manual, Vanderwerf & Munsell) 
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ROOFING SYSTEMS 


The primary purpose of a roof is to protect the building from 
the elements. The roof supports snow loads, sheds rain and 
can help control the movement of heat into and from the 
building. Roof framing provides a base that supports roof fin- 
ishes and resists wind and snow loads that act on the build- 
ing. Strength and rigidity are important characteristics of any 
roof system and are among the provisions of the Code that will 
be specifically detailed in this chapter. 


Exterior roofing finishes will also be discussed since they 
immediately follow the framing and the sheathing of the roof. 


) KEY POINTS 


The dwelling unit’s roof must be designed and Const hGieo to 
fulfill the following functions: 


* transfer wind, snow and dead loads to the dwelling unit 
walls; 


* shed rain and snow away from the building and prevent 
water from penetrating into the roof space; 


* provide for the removal of moisture and heat in 
insulated roof assemblies; and 


* accommodate the installation of materials designed to 
restrict the flow of air, moisture and heat from the 
dwelling unit into the roof assembly. 
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Gable Hip Mansard 


Shed Gambrel 


| Common Roof Types 


Maximum total building roof area 
not to exceed 4,550 m? 
(49,000 ft?) 


Maximum 600 mm 
(23-5/8") spacing for 
repetitive structural 


Maximum clear span members 


not to exceed 12.20 m (40') 


Firewall separating 
adjoining dwelling 
units in a building 
Figure 8.1 


Maximum Roof Area (9.4.2.1.) 


hy, 
SNOW LOAD FACTOR Lowy 


for roofs with an entire width (W): 


LESS than 4.3 m (14' 1"): Use 0.45 


MORE than 4.3 m (14' 1"): Use 0.55 a 


Specified Snow Load = (Snow Load Factor x S,) +S, 


Use Sg & S, values in columns 
12 and 13 of Table 1.2 in SB-1 
referenced by the Code 


Note: snow loads can never be 
less than 1 kPa (20.9 psf) 


Figure 8.2 


Specified Snow Load (9.4.2.2.) 
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WOOD FRAMING 


BUILDING CODE REFERENCES 


DIVISION B 
9.4.2.1. Application 
9.4.2.2, Specified Design Snow Loads 


9,20.8.2. Cavity Walls Supporting 
Framing Members 

9,20.11.4. Wood Frame Roof Systems 

9,23.4.5, Heavy Roofing Materials 

O23 :515. Roof Trusses 

9.23.13.1. Continuity of Rafters and Joists 

9.238.13.2. Framing around Openings 

9,23.13.3, End Bearing Length 

9.23.13.4. Location and Attachment 
of Rafters 

9.23.13.5. Shaping of Rafters 

9,23.13.6. Hip and Valley Rafters 

9,.23,13.7. Intermediate Support for 
Rafters and Joists 

9,23.13.8. Ridge Support 

9.23.13.9. Restraint of Joist Bottoms 

9.23.13.10. Ceiling Joists Supporting 
Roof Load 

9,23.13.11. Wood Roof Trusses 


This chapter details the requirements 
for conventional light frame roofs com- 
posed of small repetitive structural 
members spaced not more than 
600 mm (23-5/8") o.c. Roofing systems 
not explicitly provided for in this sec- 
tion include: open web steel joist sys- 
tems, metal decks, precast and solid 
concrete, wood |’s, and structural insu- 
lated panels, all of which must be de- 
signed according to the provisions of 
Part 4 of the Code. Part 4 design meth- 
ods must also be used for wood truss- 
es. A wide variety of roof types can be 
designed using the Code including the 
five common roofs illustrated. 


STRUCTURAL REQUIREMENTS 


Part 9 of the Code is restricted to the 
design of light frame roof assemblies 
composed of small repetitive structural 
members with clear spans that do not 
exceed 12.2 m (40'), with framing that 
is spaced notmore than 600mm (23- 
5/8") apart and clad, sheathed or 
braced on at least one side. Part 4 of 
the Code must be used for all other 
cases, The maximum allowable roof 
area for Part 9 buildings must not be 
more than 4,550 m? (48,976 ft?) where 
building roofs are adjoined by separat- 
ing firewalls. Figure 8.1 illustrates these 
requirements. 


The snow loads for specific locations 
throughout Ontario can be determined 
by referring to Figure 8.2 
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Roor NAILING 


The nailing requirements for roof fram- 
ing members are summarized in Fig- 
ure 8.3, 


Roor ASSEMBLIES AND MASONRY 
WALLS 


To resist wind forces, roofs must be an- 
chored firmly to masonry walls. Wood 
frame roof systems must be anchored 
to masonry walls with anchor bolts that 
are at least 12.7 mm (1/2") in diameter 
spaced not more than 2.4 m (7' 10") 
apart. The bolt must be embedded at 
least 90 mm (3-1/2") into the masonry 
and fastened to a rafter plate that is at 
least 38 mm (1-1/2") thick. See 
Figure 8.4. 


Roof assemblies can be used to sup- 
port masonry walls which require lat- 
eral bracing. The requirements for the 
spacing and support of masonry walls 
are found in Chapter 7, Wall Systems. 


Roof and ceiling framing which bear 
on masonry cavity walls must be sup- 
ported by 57 mm (2-1/4") of solid ma- 
sonry bridging the full thickness of the 
wall. Alternatively, a wood plate at 
least 38 mm (1-1/2") thick that bears 
50 mm (2") or more on each wythe can 
be used. Hollow masonry walls which 
support roof loads must be capped 
with solid masonry or concrete. Refer 
to Chapter 7, Wall Systems for more 
details. 


Looking | 
Back | 


| See Chapter 7 
| Wall Systems | 


Roof Nailing 


Connection _ NailLength | Number 

SS ing ee te eR ee 

Ceiling joist to plate - toe nail each end 82 (3-1/4") | 2 

Roof rafter, roof truss or roof joist to plate - toe nail 82 (3-1/4") | 3 

Rafter plate to each ceiling joist | 101 (4") | 2 

Rafter to joist (with ridge supported) 76 (3") 3 

Rafter to joist (with ridge unsupported) 76 (3") —_| See Table 9.23.13.8. of Code) 

Gusset plate to each rafter at peak 57 (2-1/4") 4 | 

Rafter to ridge board - toe nail - end nail 82 (3-1/4") 3 | 

Collar tie to rafter - each end 76 (3") 3 | 

Collar tie lateral support to each collar tie 57 (2-1/4") 2 | 

Jack rafter to hip or valley rafter 82 (3-1/4") 2 | 

Roof strut to rafter 76 (3") 3 | 

Roof strut to loadbearing wall - toe nail 82 (3-1/4") | 2 | 

Figure 8.3 | 

Roof Nailing — * “td able abies (9.23.3.4.) | 


Insulation baffle 


Kot vs washers on 
anchor bolts 


ie ee 

: a 

SRY, ec Max. 4m se 
nat oa << 10") 7 


=) 


CES 


12.7 mm (1/2") oe 
anchor bolt fastened LQ 
to 38 mm (1-1/2") 


rafter plate a 


SS > 


NS 38 mm A 1/2") 
(9.20.8.2.(3)) 


ww Anchor bolt 

> embedded into 
masonry min. 90 mm 
(3-1/2") 


Block or brick 


Figure 8.4 


Anchoring Roof Frames to Masonry Walls (9.20.11.4.) 
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SPANS FOR JOISTS AND RAFTERS 


Span tables are provided for the selec- 
tion of rafters, ceilings and roof joists in 
the Appendix to Part 9 of the Code. 
The span is measured from the inside 
face or edge of support to the inside 
face or edge of support. In the case of 
sloping members, the span is mea- 
sured as the horizontal distance be- 
tween supports and not the dimension. 
Ensure the appropriate table is used 
for the specific member. (Refer to Fig- 
ure 8.5), Variables that must be identi- 
fied prior to the use of the span tables 
include species and grade of the wood 
to be used, specified snow load of the 
particular location, type of ceiling fin- 
ish, and attic usage. Figures 8.6 to 8.9 
provide the maximum spans for com- 
mon roof members in dwelling units. 


Spans and spacing of joists and rafters 
derived from the span tables must be 
reduced where heavy roofing materi- 
als such as clay tile or concrete are 
used. Proper design must account for 
the additional load these materials add 
to the roofing system. 


Figure 8.5 
Roof Members 
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Using the Span Tables 


_ Hip Roof Plan 


Identify required span 
from plans/drawings 


Find appropriate Table in 
Housing Code applying to the 
type of member 


Establish the grade of lumber 
- assume No. 2 Grade SPF 


Determine required size and 
spacing of member 


You may be able to alter the 
member size by: 


- specifying better grade of 
lumber, 

- altering span through use of 
collar ties, struts, or knee 
walls, 
or 

- reducing spacing between 
members 


Hip Rafter Jack Rafter 


Maximum Spans for Ceiling Joists in Attics 
not Accessible by Stairways 
Spruce-Pine-Fir : No. 1 & 2 Grade 


Joist Spacing 
Member ma see “ee © 
Size 305mm 406mm _) 610mm. 
| 2") | 46") | 4") 
mm m m m 
(in) (fin) (ftin) (ft-in) 
| 38x89 3.11. | 2.83 2.47 
(2x4) | (10'2) | 3) | @'1") 
38x 140 4.90 4.A5) | 53:89. | 
(2x6) | (16'0") | (14°7") | (12'9") 
38x184 644 | 585 5.11 
(2x8) | (21° 1") | (19'2") | (169%) | 
38x235 | 8.22 | 7.47 | 652 
(2x10) (26° 11") (24'6") (214) 
ans 286.) 10) 1 @ 9.09" E704 


@x12) G29) | @8'8) | BO) 


Note: 
| All imperial values are based on hard conversion 
| of metric span values which are based on 
| 305 mm, 406 mm, and 610 mm (12", 16", and 24") | 
| spacings. In some instances, using the Canadian 


| Spruce-Pine-Fir includes Spruce (all species 


| Figure 8.6 
| Ceiling Joist Spans 


Wood Council Span Book will result in different 


| values. Please check with your municipality 


before constructing to imperial dimensions. 


(9.23.4.2.) 


expect Coast Sitka Spruce), Jack Pine, 
Lodgepole Pine, Balsam Fir and Alpine Fir. 
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Maximum Spans for Roof Rafters - Spruce-Pine-Fir, No. 1 & 2 Grade (m (ft-in)) 


Member Size Rafter Spacing Rafter Spacing 
| aia | 406mm | 305mm | 406mm | 610mm 
(1 2) (1 6") (24") 
raed 1.0 kPa (20.9 psf) 1.5 kPa (31.3 psf) 
38 x 89 2.83 . 2.72 2.47 | 2.16 
(2 x 4) (10' 2") (O23) T | (8' 11") (8' 1") (Ogi) 
| 38x 140 4.90 4.45 ‘ 4.28 3.89 3.40 
| (2 x 6) (16' 0") (14' 7") (14' 0") (1.25.9!) a Cl Taal) 
38x 184 6.44 5.85 ' 562 5.11 | 4.44 
(2 x 8) (20018) (19' 2") SAS) Malin (LG, O°) tien 1405,,) 
| 38x 235 8.22 | 7.47 7.18 | 6.52 5.39 
| (2 x 10) (26' 11") (24' 6") (20' 11") (23'6") | . (21° 4") | (17' 8") 
38 x 286 10.00 9.06 7.40 8.74 | 7.66 | 6.25 
(2 x 12) (32'9") | (29'8") (24' 3") (Zo56 yee (25.1.) | (20' 6") 
Bro tena 2.0 kPa (41.8 psf) 2.5 kPa (52.2 psf) 
38 x 89 2.47 2.24 1.96 2.29 | 2.08 | 1.82 
(2 x 4) (We 4") (6' 5!) Aa 6") | (6' 9") | (5' tt) 
38 x 140 3:53 3.08 3.61 3.28 | 2.86 
(2 x 6) (11' 6") | (10' 1") (11' 10") (10'9") | 3 =(Q' 4") 
| 38 x 184 | 4.64 3.39 4.74 4.31 3152 
(2 x 8) (1619) 1 1522") (12' 9") (15' 6") (14° 1") | °(11".6") 
38 x 235 5.82 4.75 6.06 SPaT/ 4.30 
(2 x 10) (24045) jORCISIAN)) | e(5E7") (19' 10") te (17% 3") | (14°1") 
38 x 286 6.76 | 5.52 7.06 6.11 4.99 | 
(2 x 12) (22' 2") | (18' 1") (or 12) (20' 0") (16' 4") | 
Spec. 3.0 kPa (62.7 psf) 
Ar iapel | val based 4 | 
| 38x89 2G wail 1196 1.71 Ediversion'of netic epan valmeaniech 
(2 x 4) (nt) (655) (Sa7") are based on 305 mm, 406 mm, and 
| | 610 mm (12", 16", and 24") spacings. | 
gaxi4o.|. 240/308 | sae | aise metiness. uaa te Canada 
(2 x 6) (AA ells e081") (8' 8") different values. Please check with your | 
municipality before constructing to 
38 x 184 4.46 3.96 3.23 yyperiel dimen sics. 
(2 x 8) (14' 7") (12! 11") (10' 7") Spruce-Pine-Fir includes Spruce (all 
species expect Coast Sitka Spruce), 
38 x 235 5.59 4.84 3.96 Jack Pine, Lodgepole Pine, Balsam Fir 
(2 x 10) (1 8' 4") (1 5! 10") (1 2 1" and Alpine Fir. 
38 x 286 6.49 562 4.59 
(2 x 12) (21' 3") | (18' 5") (15' 0") 
| Figure 8.7 
Roof Rafter Spans (9.23.4.2.) | 
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ROOF AND CEILING FRAMING 


Rafters, roof and ceiling joists must be 
continuous across their spans. If splic- 
es are required, they must be 
supported. 


Rafters are typically located opposite 
each other and tied together at the roof 
peak. Rafters can be offset one rafter 
width if they are nailed to a ridge board 
which is at least 17.5 mm (11/16") thick. 
The end bearing of rafters and joists 
must be at least 38 mm (1-1/2"). At the 
support, the rafter must be shaped to 
bear evenly over the support as illus- 
trated in Figure 8.10. 


Hip and valley rafters must be at least 
50 mm (2") deeper than common raf- 
ters and must not be less than 38 mm 
(1-1/2") thick. 


Dwarf walls and struts can be used to 
reduce the span of roof joists and raf- 
ters, see Figure 8.11. Where the roof 
slope is 1 in 3 or greater, ceiling joists 
and collar ties can also be used. Collar 
ties and ceiling joists must be at least 
38 mm by 89 mm (2 x 4) to be effective. 
In addition, if the collar ties are longer 
than 2.4 m(7' 10") they must be lateral- 
ly supported near their centres by 
19 mm x 89 mm (1 x 4) strapping ap- 
plied at right angles to the collar ties. 


Struts that are installed to reduce the 
span of rafters must be connected to 
loadbearing walls at an angle not less 
than 45° to the horizontal and must be 
not less than 38 mm by 89 mm (2 x 4), 
Ceiling joists that support roof loads 
from struts or dwarf walls must be at 
least 25 mm (1") deeper than normal 
ceiling joists. The roof joist span tables 
must be used to select these ceiling 
joists when the roof slope is 1 in 4 or 
less. Figure 8.11 illustrates these re- 
quirements. 
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Maximum Spans for Roof Joists - Spruce-Pine-Fir, No. 1 & 2 Grade (m (ft-in)) 


| Member Size Rafter Spacing Rafter Spacing 
_mm | 406mm | 610mm | 305mm 406mm 610mm _ 
(inches) (16") (24") (12") (16") (24") 
specter es 4.0 kPa (20.9 psf) 4.5 kPa (31.3 psf) 
38 x 89 2.24 1.96 216 | 1.96 7A | 
(2 x 4) | (7' 4") (6' 5") (7' il) (6' 3) (5' 7") 
38 x 140 SOS 3.08 3.40 3.08 2.69 
(2 x 6) (11' 6") (10' 1") (Gita, (OS) (8' 9") | 
38 x 184 4.64 4.05 4.46 4.05 3.54 | 
(2 x 8) (15' 2) is: Su) (14' it") (13' 3) ity 7) 
38x 235 5.93 5.18 5.70 5.18 4.52 | 
(2 x 10) (19' 5M) | (16' Tile) (18' 8") | (16' slilip) (14' 9") | 
38 x 286 7.21 6.30 6.94 | 6.30 Heeno-O0 | 
| (2 x 12) (23' Ta) (20' 8") (22' 9") | (20' 8") (18' 0") | 
speciionat 2.0 kPa (41.8 psf) 2.5 kPa (52.2 psf) 
38 x 89 1.96 | 1.78 1.56 1.82 | 1.65 | 1.44 | 
{ (2 x 4) (6' Ou) (5' 10") (5' i) (5' 11") (5' 4") | (4' 8") 
38 x 140 3.08 2.80 2.45 2.86 260 | 11207 
(2 x 6) (10' fi) (9' 2") (8' 0") (9' 4") (8' 6") | (7' 5") 
38 x 184 4.05 3.68 3.22 3.76 3.42 | 2.99 
(2 x 8) (13' 31) (12' 0") (10' 6") (12' 4") (11' 2") | (9' 9") 
38 x 235 5.18 4.11 4.81 4.37 3.82 
(2 x 10) (16' 11") (13' 6") (15' 9") (14' 4") | (12' 6") 
| | 
38 x 286 6.30 5.00 5.85 | 085:31 | 4.64 
(2 x 12) (20' 8") ) (16' 4") (19' 2") (17' 5!) | (15' 2") 
Specified 
Shodloaw 3.0 kPa (62.7 psf) 
Note: 
38 x 89 1.56 All imperial values are based on hard 
(2 x 4) (5'1") conversion of metric span values which 
SHIRA Eee 
38 x 140 2.45 In some instances, using the canadian 
| (2 x 6) (8' 0") Wood Council Span Book will resultin 
different values. Please check with your | 
| 93x84 32, runlepelty ease constricting 2 
Peetu ge ohne Sy 
38 x 235 4.11 species expect Coast Sitka Spruce), _ 
(2 x 10) (13' 5") | ape hing Logoapole Pine, Balsam Fir 
| 38x 286 5.50 6.000) e | ueedrey, | 
(2 xX 12) (18' 0") (16' 4") | (14! 4") 
| Figure 8.8 | 
Roof Joist Spans (9.23.4.2.) 
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Maximum Spans for Built-up Roof Ridge Beams Supporting the Roof and Ceiling - Spruce-Pine-Fir, No. 1 & 2 Grade (m (ft-in)) 


Specified peat oe 
| Snow Load “a ia ae ——_e . _ Pe Za UY pe —— 
kPa (psf) 3-38x 184 | 4-38x184 5-38x 184 3-38x235 4-38x235 -5-38x235 3-38x286 438x286 5-38x 286 
3-(2x8) | 4(2x8) | 5-(2x8) | 32x10) | 4(2x10) | 5-(2x10) | 3-(2x12) | 4-(2x12) | 5-(2x 12) 
2.88 3.30 3.55 3.53 4.07 4.54 409 | 472 5.28 
|___ Gaeoes) (9' 5") (10'10") | (11"8") (11' 7") (13' 4") (14'44) | | (43'S) | (48'6") anny 
| 2.48 2.86 310%) | 3.08 3.50 3.91 3.52 4.06 4.54 
ee) (8' 2") (9' 4") (10'2") 911") (11' 5") (240 ceptions (184%) (14' 8") 
. *> | 22 Come Og | Se 2yOr | O42) || SAO Mee oar eT S626 ih 4.04 bil 
2.0 (41.8) m3) | @4) | @3) | @10 | Go2y | ats) | dos | army | 33) | 
. oe eh 2 OF 252 Male 26me sin Mode. ip O.04un i) S47 we 285 Winnegog 3.66) | 
eee OL ear Cet (86) BNOnyas 31 Sen(By an (| 0'4F aes oa ye em cto eet 20"), 
186Sa sh 2148 | 240 nn De 2,62-~—41»——-2.93 269 6-1" R0de ae 40 | | 
|_ ONGE _C MMM) (TO eae (CAC ae (228) BT) | (OT (6S) te got tant 1) 
| Note: 


All imperial values are based on hard conversion of metric span values which are based on 305 mm, 406 mm, and 610 mm (12", 16", and 24") spacings. 
In some instances, using the Canadian Wood Council Span Book will result in different values. Please check with your municipality before constructing to 
imperial dimensions. Spruce-Pine-Fir includes Spruce (all species expect Coast Sitka Spruce), Jack Pine, Lodgepole Pine, Balsam Fir and Alpine Fir. 


Figure 8.9 
Roof Ridge Beam Spans 


| 
(9.23.4.2.) | 


Ridge support must be provided for all 
roofs with a slope less than 1 in 3. This 
ridge support can be either a 
loadbearing wall or ridge beam. The 
Q ridge beam must be not less than 


Min. 38 mm (1-1/2") 


38 mm by 140 mm (2 x 6) and must be 
supported every 1.2 m (3' 11") by 
38 mm x 89 mm (2 x 4) vertical mem- 
bers, or designed to Figure 8.9. 


Ridge support can be omitted in roofs 
with a slope of 1 in 3 or more provided 
the lower ends of the rafters are se- 
cured to prevent outward movement. 
Tie rods or ceiling joists that extend to 
opposite rafters must be used. Rafter 
to joist nailing must conform to 
Figure 8.3 if ridge support is to be omit- 
ted. 


Roof joists that support gypsum board 
ceilings must be restrained from twist- 
ing by furring, blocking, cross bridging 
or strapping. This joist restraint is the 
same as that of floor joists. Refer to 
Chapter 3, Floor Framing for more de- 
tails. 


Roof and ceiling framing around open- 
ings, that are larger than two rafters or Figure 8.10 
joist spacing wide, must be doubled Rafter and Joist Bearing (9.23.13.3.) 


on each side of the opening. 
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DWARF WALLS AND | Span \ \ Solid blocking between joists if : 
STRUTS space between dwarf walls is 
finished room 


Rafters must be 
selected from Roof Joist 
Span Tables on a slope 
of 1 in 4 or less 


Ee mt support roof 
oads from struts or 
dwarf walls must be at Span Strut min 38 x 89 mm 

least 25 mm (1") (2 x 4) with same spacing as 
deeper than normal rafters 
ceiling joists 
(9.23.13.10.(1)) 


Loadbearing wall 


COLLAR TIES Span 


Collar ties can be used 
when the roof slope is 1 
in 3 or greater 


lf collar ties span further than 2.4 m 
(7' 10") they must be laterally 
supported by 

19 x 89 mm (1 x 4) strapping 


Ridge beam 38 x 140 mm (2 x 6) min & 
supported every 1.2 m 
(3' 11") by 38 x 89 mm (2 x 4) posts 


Slope less 
than 1 in3 


Figure 8.11 
Support for Rafters and Joists 
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| 
Better Building Note | 
| Ice Damming 
Ice damming can be seen Large ice dams can back water up Full ceiling insulation over top 
throughout the province during under shingles beyond the eave plates at exterior walls helps 
winter. In most cases ice dams protection which is normally prevent this problem. This | 
Cause no problem. However, in installed in Ontario houses. Staining generally requires attention to | 
| Some severe cases, leakage of of interior finishes, deterioration of framing and truss details. | 
_ melted ice and snow into the wood roof sheathing and ice Adequate space must be provided 
| building can occur. accumulation in attics can result in this area to accommodate the | 
| from this problem. additional insulation. Heat loss into | 


Ice dams develop from melting 
snow on snow-covered roofs. 

Heat loss from thermal bridging at 
poorly insulated wall top plates can 
melt Snow during mild, near 
freezing weather. 


the attic which can contribute to 

the problem should be reduced by 
carefully sealing the air barrier 

which separate the attic space 
from the building. Roof and attic | 
ventilation will prevent heat build- | 
up within the attic and will also 


In most cases, eave protection 
provided up 900 mm (2' 11") from 
the roof edge or within 300 mm 
(11-3/4") of the inside wall reduces 
the negative consequences of ice. 


The water from the snow Eave protection will not work for : | 
moves down the roof to the colder © some ‘dormers of valleys’. Consider Aster ape ogc sii | 
area of the roof above the soffits. the configuration of the roof and | 
As it runs over this colder roof area, extend eave protection to areas | 
| it can refreeze. The newly frozen where ice damming may occur. | 
_ water can act as a dam to the snow gia | 
| which continues to melt at the | 
exterior wall/ ceiling intersection. Insulation baffle 


Full ceiling insulation over top 
plates at exterior walls 


Ventilation 
prevents heat 
build-up within 
the attic 


prevent warm air 


Air barrier well sealed to | 
leakage into attic 


Minimizing |lce Dams 
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Woob Roor TRUSSES 


Roof trusses have become a popular 
method for framing roofs. Trusses are 
most commonly — pre-manufactured 
and pre-engineered to a wide variety 
of configurations. The use of raised 
heel, scissor and parallel chord truss- 
es have widened the application of this 
roofing system. 


Generally, all roof trusses must be de- 
signed in accordance to Part 4 of the 
Building Code. In some limited circum- 
stances, trusses can be designed to 
specific requirements in Part 9 (see Ar- 
ticle 9.23.13.11.). 


Connections for all trusses must be de- 
signed according to the provisions of 
Part 4. Where compression web mem- 
bers exceed 1.83 m (6') in length, they 
must be provided with continuous 
bracing (of at least 19 mm x 89 mm 
(1 x 4) nailed at right angles to the web 
members near their centres with at 
least two 63 mm (2-1/2") nails) to pre- 
vent buckling. 


NOTCHING AND DRILLING 


The notching and drilling provisions for 
roof framing are similar to those for 
floor members (refer to Chapter 3 for a 
detailed discussion). Truss members 
should never be notched, drilled or cut 
unless the notching or drilling has 
been accounted for in the design of the 
truss. 


be Ontario 


Better Building Note 
Misfitting Trusses 


Trusses are designed to 
transfer loads at the joints of 
the truss. Trusses are not 
generally designed to 
transfer loads to 
loadbearing walls through 
the bottom chord as 
illustrated. The loadbearing 
wall must support the joint 
and be located within the 
scarf cut of the joint. Where 
trusses have been manu- 
factured and are found to 
misfit the building, it is not 
acceptable to install them 
without modification. 


If it is not possible to replace 
the misfitting truss with one 
which is appropriate, it may 
be acceptable to fit a 
wooden wedge above the 
bearing wall supports as 
shown. This will ensure that 
load is transferred to the 
loadbearing wall without 
over stressing the bottom 
chord of the truss. Consult 
the truss manufacturer 
regarding the acceptability 
of any modifications. 


\ 
N 


Wall should support 
the truss joint and be 
located within scarf cut 


Correcting misfit truss 


Wooden wedge 
to ensure solid 
support over 
bearing point 


Modifying Misfit Truss 


Note: Consult your truss manufacturer for specific | 
design details including required nailing patterns. 
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| Installation of 
Wood Trusses 


Trusses are fragile building Truss webs should be braced with Diagonal bracing applied to this 

components that without care can diagonal bracing. The bottom chord lateral bracing will give the system 

be severely damaged. Damage most can be braced with continuous stability. Canadian Wood Council 
| Often occurs when trusses are lifted lateral bracing spaced at about 2.4m publications should be consulted 
| into place and loaded in a manner (7' 10") along the full length of the for a fuller discussion of truss 
' never intended. building. bracing and installation procedures. _ 


| For small trusses, with spans less 
than 6 m (19' 8"), lifting is possible 
from a single point. Trusses up to Diagonal bracing added to the web 
9 m (29' 6") should be lifted from at prevents lateral movement 

least two points that are approximately 
a half truss span apart. The angle 
between the cables that lift the 

truss should not be more than 60° 

| to reduce the tendency of the truss 

to buckle. A spreader bar and short 
cable slings which distribute the 

loads of the truss should be used to 
lift trusses that span to 18 m (59’). 
Longer trusses should be lifted with 
strongbacks and will require heavy 
lifting equipment. 


Tag lines should be used to prevent 
the trusses from swinging and 


causing damage to the structure. All permanent bracing must 

be provided in accordace — 
Once in place trusses should be we site truss details 
sheathed to prevent lateral buckling Bae owns, 


of the top chord. Where this is not 
possible, temporary bracing at the 
ridge and spaced every 2.4 m (7' 10") 
should be installed. The illustrations 
show typical bracing patterns. 


Temporary bracing should be in- 
stalled on the underside of the truss 
in a manner that does not interfere 
with the installation of roof 
sheathing. 


Diagonals form braced bay Continuous lateral 
| at approximately 6 m (20') bracing spaced 2.4 to 
| intervals, repeat at both ends 3 m (7' 10" to 9' 10") located at 


or near a panel point 
Bracing Trusses 
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ROOF SHEATHING 


BUILDING CODE REFERENCES 


angles to the roof framing members. 
Similarly, waferboard and OSB sheath- 
ing which conforms to O-1 and O-2 
grades must be installed with face ori- 


nailed between framing members or 
metal H clips. 


Lumber roof sheathing can not be 


es Spree Spent ig OF entation at right angles to roof framing. | more than 286 mm (11-1/4") wide. All 
9.9345... Material Standards Plywood, OSB and waferboard must the ends of the lumber must be sup- 
9.23.15.3. Direction of Installation be installed with at least a 2 mm (3/32") ported on solid framing and with the 
9,23.15.4, Joints in Panel-Type Sheathing gap between sheets with joints that are end joints staggered. 

9,.23.15,5, _ Lumber Roof Sheathing parallel to roof supports. This space al- 

9.23,15.6, Edge Support lows for swelling of edges andcanbe The requirements for fastening roof 
9.23.15.7, Thickness or Rating achieved using edge support hard- |= sheathing can be found in Article 
9.23.16.6. Mansard Style Roofs 


Roof sheathing must conform to a 
number of standards which are listed 
in Subsection 9.23.15. of the Code. 
Roof sheathing that is not used as a 
walking deck must conform to Figure 
8.12 or 8.13. If the sheathing is to be 
used as a walking deck then the sub- 
floor requirements found in Chapter 3 
of this Guide must be applied. 


ware, 


Tongue and groove plywood is not re- 
quired to have edge support; however, 
where panel type roof sheathing does 
need edge support, it must consist of 
38 mm by 38 mm (2 x 2) blocking 


9.23.3.5. When roof sheathing sup- 
ports are spaced more than 406 mm 
(16") apart, fasteners must have a 
maximum spacing of 150 mm (5-7/8") 
along edges and intermediate sup- 
ports, see Figure 8.14. 


Rating for Roof Sheathing When Applying CAN/CSA 0325.0 


Plywood roof sheathing must be in- | Panel Mark 
stalled with the surface grain at right Maximum Spacing of Supports mares Ses Se eee ee 
| py Mle Edges supported Edges unsupported | 
Looking 406 (16") 2R16 1R16 
Back 508 (20") 2R20 1R20 
| 610 (24") 2R24 | 1R24 | 
see Chapter 3 = ae Saree ee i a i ; 
ooring Systems | Figure 8.12 | 
Rating for Roof Sheathing (9.23.15.7.) 


| 
Plywood and O-2 Grade | Waferboard and Strandboard 
| Maximum Spacing of Supports | Waferboard and OSB | R-1 and O-1 Grades and OSB Lumber 
| mm (in) he he Ye orion Se0d 
Edges supported Edges unsupported | Edges supported | Edges unsupported 
; So Gea yee 

305 (12") 7.5 (5/16") | 7.5 (5/16") | 9.5 (3/8") 9.5 (3/8") 17.0 (11/16") 

406 (16") 7.5 (5/16") | 9.5 (3/8") | 9.5 (3/8") 11.1 (7/16") 17.0 (11/16") 

610 (24") 9.5 (3/8") | 12.5 (1/2") | 11.1 (7/16") 12.7 (1/2") | 19.0 (3/4") 

| | | 
I ——$_____-- _—___________ _ _ —— _ — — (Ne. — —_ — SON SS He — — — —— —— — — = — —__— ~ — —_——_—_— 
Figure 8.13 | 

| Minimum Thickness of Roof Sheathing (SizaulOsra) al 
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Roof sheathing experiences 
greater uplift pressures than wall 
sheathing. Uplift failure of the roof 
sheathing is a common damage 
mechanism in wind events. 
Damage can result not only to the 
building on which the roof sheath- 
ing was installed, but the sheath- 
ing can be torn away from the roof 
and can damage adjacent homes 
during such wind events. 


Roof sheathing fasteners are 
required to be installed at every 
150 mm (5-7/8") where the 
sheathing supports are spaced 
more than 406 mm (16") apart. 
For each sheet of roof sheathing, 
this increases the number of 
required fasteners from 33 to 45, 
and provides added resistance to 
uplift forces. 


Figure 8.14 
Fastening for Roof Sheathing 


(6") 


150 mm |, 


more than 
406mm 
(16") o.c. 
ale > = 
e ° e 
e fe} e 
@ e e 
e ° e 
e e ® 
e ° ® 
e e es 
oi T * 
t— Roof joist Roof 
of rafter sheathing 
(9.23.3.5.) 


Better Building 
Note 


Bracing to Resist 
Uplift Loads 


Unpredictable severe wind events 
can damage roof structures, or 
even cause the separation of the 
roof from the building. The loss of 
roof structure in wind storms can be 
a precursor to further damage to 
the house and danager for the 
occupants. 


Measures can increase resistance 
to uplift forces during wind storms. 
The connection of roof rafters, 
joists, and/or trusses to wall 
framing typically requires special 
attention. Using connectors that are 
capable of resisting a factored uplift 
load of 3 KN will help to decrease 
the risk of structural damage. 


Connectors should wrap 


over the top of the 
truss or rafter and 
should be installed 
according to the 
manufacturer’s 
installation 
instructions 


6, 
; 


<——_ Truss 


Top plate 
pre 


+ Wall stud 
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ROOF AND ATTIC 
VENTILATION 


BUILDING CODE REFERENCES 


DIVISION B 


9,19.1.1. Required Venting 


fea 
9.19.1,2 Vent Requirements 
9,19.1,3, Clearances 
9.19.1.4 Mansard or Gambrel Roof 


All roof or attic spaces above insulated 
ceilings must be ventilated by provid- 
ing vents to the space between the in- 
sulation and sheathing with an unob- 
structed free area of 1/300 of the total 
insulated ceiling area. Roofs with 
slopes less than 2:12 and roofs without 
an attic space must be provided with a 
vent area of at least 1/150 of the ceiling 
area. 


Roof venting should be evenly distrib- 
uted along the roof and eave, front and 
back, and side to side to the extent 
possible. Required vents can be any 
combination of roof, eave or gable end 
vents, and must be designed to pre- 
vent the entry of rain, snow and in- 
sects. 


The lower portion of mansard or gam- 
brel style roofs need not be ventilated. 
At least 25% of the required ventilation 
openings for the upper portion must be 
provided at the junction of the upper 
and lower portions of the roof. Refer to 
Figure 8.15 and 8.17. 


All roofs that do not incorporate an attic 
space, such as cathedral ceiling roofs, 
must have at least 63 mm (2-1/2") be- 
tween insulation and the underside of 
the roof sheathing. The roof spaces 
must be designed to allow air to circu- 
late evenly throughout the roof. They 
can be separately ventilated where 
roof framing members run in the same 
direction as the roof slope, or fitted with 
38 mm x 38 mm (2 x 2) cross purlins to 
achieve this. Refer to Figure 8.16. 


When venting is provided at the junc- 
tion of sloped roofs and exterior walls 
and where preformed baffles are used 
to contain insulation, the baffles must 
conform to the requirements of Article 
9.19.1.3. regarding the installation of 
insulation to conform to the venting 
clearances for the free flow of air. Re- 
fer to Figure 8.16. 


be Ontario 


Ventilation spaces Roof vents ete ' 
shall be uniformly by here gee 
Raat A ‘ ot SEES nant 
| ted at top o 
sides of ZZ Pore oca 
the building Ze SY space 
~ Ventilation areas: 


jaa Not less than 25% 
lam of required openings 
7 located at bottom of 

loca space 

rae Use free vent 

areas for calculating 
" Genleend requirements 
Insulated ceiling area vents 


Roof slope MORE than 2:12: 
(min unobstructed ventilation area = 1:300) 
Insulated ceiling area = 150 m? (1615 ft?) 
Total required unobstructed vent area = 1/300 of eee ceiling area 
m 


=0.5 ‘ 
At least 25%, or 0.125 m? (1.35 ft?) at both top and bottom of space 


12 


2 


Insulated ceiling area = 150 m? (1615 ft?) 
Total required unobstructed vent area = 1/150 of insulated ceiling area 
= 1 m? (10.8 ft?) 


Roof slope LESS than 2:12: 
(min unobstructed ventilation area = 1:150) 


0.25 m? (2.7 ft?) at both top and bottom of space 


Figure 8.15 (9.19.1. 
Example of Ventilation Requirements (9.19.1 


e 


Attics and Ventilation 


Attic and roof ventilation is needed in 
winter to remove moisure that escapes 
from the building interior into the cold 
attic or roof space. This moisture can 
accumulate on cold rafter or sheathing 
surfaces as condensation or ice and 
can cause potential damage. Attic 
ventilation is intended to remove this 
moisture. In summer, attic ventilation 
removes excess heat that can build up 
within the attic space. 


that moves into the space from the 
interior of the building - air which is 
laden with moisture which can 
accumulate on cold surfaces. 
Ridge and roof venting tend to 
depressurize the attic and should not 
be installed without adequate soffit 
venting. Depressurization of the 
attic or roof space can draw interior 
air into the space increasing attic 
moisture problems. 


Attic and roof ventilation can be provided 
by a variety of commercially available 
roof vents including vents that are soffit, 
ridge and roof mounted. Passive vents 
utilize wind to ventilate the attic and 

roof spaces. 


Goose neck vents are often installed 
on flat roofs to improve the roof space 
ventilation. Goose neck vents tend to 
depressurize the roof space and act 
in many ways as ridge vents. Eave 
venting should be installed in 
combination with these vents to 
minimize interior air movement into 
the roof space. 


Soffit venting is an effective ventilating 
method and should not be less than 50% 
of the total venting of the roof or attic 
space. Soffit venting allows air to move 
through the attic or roof space and also 
tends to positively pressurize these 
spaces. The positive pressurization 

is useful in reducing the volume of air 


Note: when purchasing roof and 
soffit vents, ensure "free" vent area 
and not gross vent area meet the 
requirements for attic and roof 
ventilation. 


2014 CODE AND CONSTRUCTION GUIDE 


Roof and Attic Ventilation 8-15 


CROSS PURLINS Where insulation is installed between a 


ceiling and the underside of roof sheathing, a 
63 mm (2-1/2") space is required between 
the insulation and sheathing for air 
movement 


Cross purlins min. 38 x 
38 mm (2 x 2) are 
required where each 
space is not separately 
vented 


Insulation installed to 
allow unobstructed flow 
through the air space 


Minimum 63 mm (2-1/2") 
between top of insulation 
and underside of roof 
sheathing 


Preformed Baffles 
must provide min. 
25 mm (1") of 


he oesienad clearance and extend 
to prevent 50 mm (2") above 
the entry of insulation 

rain, snow 

and insects 


Provide continuous 


SEPARATELY VENTED ROOF SPACES ridge vents 


No cross purlins required 


Provide continuous 
soffit vents 


Minimum 63 mm (2-1/2") 
between top of insulation 
and underside of roof 


Preformed Baffles sheathing 


must provide min. 

25 mm (1") of 
clearance and extend 
50 mm (2") above 
insulation 


Note: 

Min. vent area 1/150 of total ceiling 
area for all roofs with slopes less 
than 1:6, otherwise vent area 
1/300 of total ceiling area 


Figure 8.16 


Not less than 25% of required 
ventilation must occur at the junction 
between the upper and lower portions 
of a mansard or gambrel roof, either 
at the soffit or via a roof vent. 


Min RSI 
2.1 (R-12) 
(12,3.2.3.) 


Lower part of mansard or gambrel roof 
does not require ventilation 


Figure 8.17 
Mansard or Gambrel 
Roof Ventilation 


(9.19.1.4.) 


(9.19.1.2. 
Ventilation for Roofs With Roof Joists (No Attic Space) (9.19.1.3. 
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ACCESS 


BUILDING CODE REFERENCES 


DIVISION B 
9.19.2.1. Access 

Every attic must be accessible by a 
hatchway where the attic space is 
more than 10 m? (108 ft?) in area, and is 
not less than 600 mm (23-5/8") in 
height, and 1 m (3' 3") in length or 
width, or if the attic contains a fuel fired 
appliance. Small attics, with an area 
less than 10 m? (108 ft?) and where the 
distance from the top of the ceiling 
joists to the underside of the rafters at 
the highest point of the attic is less than 
600 mm (23-5/8") are not required to be 
accessible. 


Hatchways into the attic should be 
large enough to permit a person to 
comfortably enter the attic and must 
have an area of at least 0.32 m? (3.4 ft?) 
with no dimension less than 545 mm 
(21-1/2") or be not less than 500 mm by 
700 mm (19-3/4" x 27-1/2") as illustrat- 
ed in Figure 8.18. Hatchways serving 
more than a single family dwelling unit 
must be not less than 550 mm by 900 
mm (21-5/8" x 2' 11"). Hatchways to at- 
tic or roof spaces must be fitted with 
doors or covers and where they are 
part of an air barrier system with 
weatherstripping. See Figure 8.18. 


The dimensions for attic access as 
provided for in the Building Code are 
minimum dimensions. Where a fuel 
fired appliance is to be located in the 
attic, a larger access opening must be 
provided in conformance with the Gas 
Utilization Code or other applicable in- 
stallation codes. 


ag Ontario 


\\ 


Every attic space must be provided with 

an access or hatchway if the area 

of the attic is greater than 10 m? (108 ft?) 
with a dimension greater than 1 m (3' 3") 
and the attic space is more than 600 mm 
(23-5/8") at the highest point 


600 mm (23-5/8") min. 
headspace above 
hate! 


Insulation baffle 


zw 
( 


TITTY 


FETE 
| Zee 


Where a fuel fired 
appliance is to be 
located in the attic, a 500 m 


m 
larger access opening 19-3/4" 700 mm 
must be provided in met) SI —— (27-4/2") min. Seouced tO Saunas) 


conformance with the A i : 
Gas Utilization Code or ee mn (ore) seach 


other applicable 
installation codes. 


Figure 8.18 


Attic Hatch Serving One Dwelling Unit (9.19.2.1.) 
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ROOFING 

BUILDING CODE REFERENCES 

DIVISION B 

9.26.1.1. Purpose of Roofing 

O26. de Alternate Installation Methods 

9,26.2.1. Material Standards 

9.26.2.2. Nails 

9,26.2.3., Staples 

9.26.3.1. Slope 

9.26.4.1, Required Flashing at 
Intersections 

9,26.4.2, Materials (Flashing) 

9.26.4.3. Valley Flashing 

9,26.4.4. Intersection of Shingle Roofs 
and Masonry 

9.26.4.5. Intersection of Shingle Roofs 
and Walls Other Than Masonry 

9.26.4.6, Intersection of Built-Up Roofs 
and Masonry 

9.26.4.7. Intersection of Built-Up Roofs 
and Walls other than Masonry 

9.26.4.8. Chimney Saddles 

9.26.5.1. Required Eave Protection 

9.26.5.2. Materials (Eave Protection for 
Shingles and Shakes) 

9,26.6.1. Materials (Underlay Beneath 
Shingles) 

9.26.6,2. Installation 

O26. 7h Coverage 

9.26.7.2. Starter Strip 

OZ ec. Head Lap 

9,26.7.4. Fasteners 

9,26,7.5. Securing of Tabs 

9.26.7.6. Hips and Ridges 

9,26.7.7,. Eave Protection 

9.26.7.8. Flashing 

9.26.8.1. Coverage 

9.26.8.2. Starter Strip 

9.26.8.3. Securing of Tabs 

9,26.8.4. Securing of Shingle Courses 
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9,26.8.5; 
9,26.8.6. 
9,26,.8.7. 
9.26.9), 
9,.26.9.2. 
9.26.9.3. 
9,26.9,4, 
9,26.9.5. 
9,26.9.6. 
9126;9.7, 
9,26.9,.8. 
9,26; 110) 11, 
9.26, 10.2, 
9,26.10.3, 
9,26,10.4, 
9,26,10.5. 
9,26,10.6. 
9,26,10:7,, 
9,26,10.8. 
Cha skalivall: 
9126.11.2, 
9,26.11.3. 
9,26.11.4. 
SAS el MSY 
O. 26% 6: 
9.26.11.7. 
9:26.411).8h 


9.26.17 9) 
9,26.11.10. 
926 2.1, 
9,26,12.2, 
9,26.13.1, 
9,.26.14.1, 
9,26.15.1, 


926016. 
OIZOiferall 


9.26,18.1 
9,26, 18.2. 


Hips and Ridges 

Flashing 

Fastening 

Decking 

Grade 

Size 

Spacing and Joints 
Fastening 

Exposure 

Flashing 

Eave Protection 

Size and Thickness 
Underlay 

Spacing and Joints 
Fastening 

Exposure 

Flashing 

Eave Protection 

Grade 

Quantity of Materials 
Coal-Tar and Asphalt Products 
Roof Felts 

Aggregate Surfacing 
Flashing 

Number of Layers 
Installation of Layers 
Roofing over Wood-Based 
Sheathing 

Attachment to Decking 
Cant Strips 

Double Coverage 

Joints 

Thickness 

Support 

Installation (Hot Applied 
Rubberized Asphalt Roofing) 
Installation (Polyviny! Chloride 
Sheet Roofing) 

Installation (Concrete Roof Tiles) 
Roof Drains 

Downspouts 


Minimum Dimensions for Roof Fasteners (mm (in)) 


and shingles** 


Nails** Head Diameter Shank Thickness Length 
ae - 
| Asphalt shingles | 9.5 (3/8") 2.95 (1/8") 123 (GV) 
{ | ma = a 
| ae = a = | eae — = So ate ai ia coer a ae * 
| Wood shakes | 4.8 (3/16") | 2.0 (3/32") 12) 1/2") 


Staples** Crown width Thickness or Diameter Length 
—S 
Asphalt Shingles 25 weet) 1.6 (1/16") 19 (3/4") 
Wood shakes 9.5 (3/8") 1.6 (1/16") 29 (1-3/16") 
and shingles** | 


| — 


os Sis a, 


* Minimum penetration into roof sheathing 
** All roofing fasteners must be corrosion resistant. Wood roofing requires fasteners made of aluminum 
or stainless steel, except nails may also be hot-dipped galvanized 
| *** May be 11 mm (1/2") if shingles are fastened with at least 6 staples, located at least 25-40 mm 
(1 to 1-1/2") from each end of each strip shingle and spaced evenly between, and not less than 
12 mm (1/2") above the tops of the cutouts in accordance with 9.26.7.4. 


Figure 8.19 
Requirements for Roof Fasteners 


Exterior roof finishes must effectively 
shed rain from all roofs and prevent 
water, caused by ice damming or 
wind-driven rain, from penetrating into 
the roof space. Roofs also include 
platforms that may serve as roofs with 
respect to the accumulation or drain- 
age of precipitation. The focus of this 
chapter is to outline Code require- 
ments for roofing methods and materi- 
als, and to offer a helpful commentary 
on common problem areas. 


There are a large number of standards 
for roofing materials and _ installation 
referenced in the Code. Many roofing 
materials may require more informa- 
tion prior to design and construction 
than provided in this guide. It is advis- 
able to consult the relevant standards 
for any materials that are not discussed 
in this Guide. 


The requirements for common material 
applications and their respective slope 
limitations are discussed in Subsection 
9.26.3. of the Code. 


Always check the adequacy of roof 
framing to support the loads imposed 
by roofing materials. For instance, clay 
tile roofs may require additional struc- 
tural reinforcement to support the 
loads from the roofing material. 


GENERAL 


Asphalt shingle applications not de- 
scribed in this section of the Guide 
may be permitted provided that they 
comply with CAN3-A123.51, “Asphalt 
Shingle Applications on Roof Slopes 
1:3 and Steeper”, or CAN3-A123.52, 
“Asphalt Shingle Applications on Roof 
Slopes 1:6 to Less than 1:3”. 


NAILs AND STAPLES 


Nails must comply with CSA B111, 
“Wire Nails, Spikes and Staples”. Nails 
and staples that are used for wood 
shakes and shingles are required to be 
made of stainless steel, aluminum, or 
hot dipped galvanized steel (nails 
only). Figure 8.19 outlines the sizing 
criteria for nails and staples. 
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Roor SLOPE 


Roofs and elements acting as roofs 
should be constructed with sufficient 


Roofing Types and Slope Limits of Roofs 


Type of Roofing 


Minimum Slopes 


Maximum Slope 


slope away from exterior walls and | 
guards (connected to the roof by more | Built-up Roofin gh | ; 
: Asphalt base (gravelled 1 in 50 1in4 
than posts or pickets). Roofs should Asphalt hase (without oan | 1 in 25 1 in2 
maintain a positive slope after the | Soul base (gravelled) | : in oe : in . 
ildi j j fe) rocess | in IN 1. 
building frame shrinks and the design | Clay Shakes | 1in3 | Daal 
load is applied for cantilevered roofs. | Aupratsninalee | | 
{ H | | 
These requirements can be ignored | Normal application 1in3 | no limit 
where it can be shown that water from | Low slope application 1in6 | no limit | 
negative or back slopes will not ad- Roll Roofing | ie | 
versely affect supporting elements or Smooth and mineral surface | 1in4 no limit | 
adjacent supported elements. Main- Selvage asphalt roofing 480 mm wide | 1in6 | no limit 
fis i te a? | Cold application felt 1 in 50 1 in 1.33 
taining a positive roof slope will mini- | | 
mize the possibility of water ingress to === ~—~Wood Shingles 1in4 no limit 
supported or supporting elements that | e : Pre ste) ae 
i i Asbestos-Cement Corrugated Sheets | in no limi 
may cause premature roofing failure. Profiled Metal Roofing | hind no limit 
ney ; a | Profiled Metal Shingles 1in4 no limit | 
The table in Figure 8.20 lists the mini- =——— Slate Shingles 1in2 no limit | 
mum and maximum roof slopes per ss lay Tile 1in2 | no limit 
mitted for common roof types. Note Glass Fibre Reinforced Polyester 1in4 no limit 
that asphalt and gravel or coal tar and Roofing Panels | 
gravel roofs may be of a lesser slope Modified Bituminous Membranes | 


provided that roof drains are installed : — — — 
at the lowest point on the roof. Metal 
roofing systems designed specially for 
lower slopes may also be applied if 
they are installed according to the 
manufacturer's written instructions. 


* May not be used in conjunction with Type | expanded polystyrene insulation. 


Note: Asphalt and gravel or coal tar and gravel roofs may be constructed with lower slopes than required 
by Figure 8.17 when effective drainage is provided by roof drains located at the lowest points on the roofs. 


Profiled metal roof cladding systems specifically designed for low-slope applications are permitted to be 
| installed with lower slopes than 1 in 4 provided they are installed with the manufacturer's wrttien instructions. 


———— ee mot So 
| 


Figure 8.20 
Roofing Types and Slope Limits of Roofs 
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FLASHING 


The installation of flashing is intended 
to provide protection for joints, cor- 
ners, and material intersections and to 
ensure the integrity of the roof as a wa- 
ter-shedding surface. Flashing is re- 
quired at the junction between roofs 
and walls that rise above the roof. 
Flashing must also be applied be- 
tween roofs and guards that are con- 
nected to the roof by more than posts 
or pickets. Flashing materials in roof 
surfacing applications must comply 
with the requirements set out in Figure 
ofreal |S 


When roofing planes intersect to form 
a valley, the intersection must be 
flashed even when continuous sheath- 
ing is used. Flashing in a closed valley, 
where the flashing is not exposed, 
must be sheet metal, composite mem- 
branes (such as polyethylene and bitu- 
men), one layer Type S roll roofing, or 
one layer Type M mineral surface roll 
roofing. 


Flashing in an open valley, where the 
flashing is exposed, must be either 
sheet metal or a layer of Type S smooth 
roll roofing or Type M mineral surfaced 
roofing topped with a second layer of 
mineral surfaced Type M in accor- 
dance with the sizing and attachment 
requirements illustrated in Figure 8.22. 


ELE OR 


Material | Minimum Thickness | 
mm (mil) | 
| Sheet Lead 1.73 (68) 
Galvanized Steel | 0.33 (13) 
Copper | 0.33 (13) 
a 3! a eee Ht pees 22) 
Zinc 0.35 (14) 
Aluminum 0.48 (19) 
| Figure 8.21 . ca we 
Materials dards 


METAL FLASHING (OPEN VALLEY) 


‘| 
ht aa 
OTe ay, 


Metal flashing 
one layer at least 600 mm (23-5/8") wide 
300 mm (11-3/4") on each side of valley 


2 LAYERS ROLL ROOFING (CLOSED VALLEY) 


Top layer 914 mm (36") wide 
centred in valley not less 
than type M mineral 
surface roll roofing 
(mineral surface up) 


Sufficient nails to 
hold top layer in 
place until shingles 
are applied 


Bottom layer not less than Type S 
smooth surface roll roofing or 
Type M mineral surface roll roofing 
(mineral surface down) 

minimum 457 mm (18") wide 
centered in valley 


eee eine 
mus 

SRW 

\ Z, 


edge of the bottom layer 
Nails not more than 

450 mm (17-3/4") 0.c. 
located 25 mm (1") 
away from edges 


NS NNCGEZ SAAT 7 
QA LZL#w#Y 
| | 


Figure 8.22 
Valley Flashing 


(9.26.4.3.) 
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The intersection of shingle roofing and 
masonry, including chimneys and par- 
apets, requires flashing. Figures 8.23 
to 8.26 include a number of details with 
minimum dimensional requirements for 
flashing at the edge of a slope and at ened 
the top and the bottom of a slope. RGisae 


Minimum 75 mm (3") 


It is very important that a roof sloping 
away from a masonry wall is flashed to 
the inside up under the sheathing pa- 
per to ensure that any condensation 
within the wall is shed out onto the roof. 


Minimum F 

A roof must not slope directly perpen- Tse ) 
dicular into a wall. It may slope at an i cae 
acute angle to it to ensure that water 
will not collect and leak into the roof Coane Caulking 
space. 

Figure 8.23 

Chimney Flashing (9.26.4.4.) 


Counter flashing Minimum 75 mm (3") 
head lap for counter 


flashing 


Flashing embedded 
minimum 25 mm (1") 
in masonry 


Minimum 
150 mm (5-7/8") 


Minimum 100 mm (4") 
lap over lower flashing 


Lower flashing 


Minimum 75 mm (3") 
head lap for lower flashing 


If the roof slopes toward the masonry, flash the 
shingled surface to a height that is equal to 
that of the flashing on the masonry surface, but 
not less than 1.5 times the shingle exposure 


Figure 8.24 
Step Flashing at Intersection of Shingle Roof and Masonry (9.26.4.4.) 
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¥//.] Brick veneer 


Clean cavity 


; Sheathing paper 
Flashing 150 m (5-7/8") 


behind sheathing paper Empty head joint 


drainage holes at 
800 mm (32") o.c. 


—# aoa Drip edge 


Curl roofing 100 mm 


i 777 (4") up the wall 
a ‘ Lower flashing 


a 7 


NR ieee Roof space 
N ct a SIS 


eee te & 


a 


Figure 8.25 
Flashing of Roof Sloping Away from Masonry Wall (9.26.4.4.) 


Counter flashing 


embedded not less than 
25 mm (1") in the masonry 
Counter flashing 


Shingle exposure 


Counter flashing must 
lap lower flashing not 
less than 100 mm (4") 


Counter flashing must 
extend not less than 
150 mm (5-7/8") down 
the masonry 


Height of flashing must equal 
height of flashing extension on 
the roof and must not be less 
than the greater of: 

i) 1.5 times shingle exposure or 
ii) 1/6 the width of the chimney or 
iii) 150 mm (5-7/8") 

Sheet 

metal 

flashing 


Figure 8.26 (9.26. 
Roof Slopes Upward from Chimney (9.26. 
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Where shingle roofs intersect with sid- 
ing or stucco finish the flashing must 
be installed up behind the sheathing 
paper. Figure 8.27 shows the required 
lapping of the flashing and the mini- 
mum dimensions to ensure good water 
protection. 


The intersection of built-up roofs with 
masonry walls and chimneys must 
have a cant strip. The roofing material 
is then mopped up over the strip up the 
wall at least 150 mm (5-7/8"). Flashing 
must be embedded into the wall as 
shown in Figure 8.28 to the minimum 
dimensions shown, 


Intersections of built-up roofs and sid- 
ing or stucco finishes must be pro- 
vided with a cant strip and the bitumen 
mopped up onto the sheathing be- 
neath the sheathing paper at least 150 
mm (5-7/8") above the cant strip as 
shown in Figure 8.29. 


Flashing for the edge of built-up roofs 
is presented in Built-Up Roofing later in 
this Chapter of the Guide. 


Chimneys are required to have sad- 
dles constructed in conformance with 
requirements found in Article 9.26.4.7. 
of the Code, if they are at least 750 mm 
(30") wide facing the direction of the 
roof slope. Figure 8.30 illustrates the 
flashing methods for chimney saddles. 
Flashing for chimneys that are not wid- 
er than 750 mm (80") must be flashed 
as is also described above for mason- 
ry intersecting a downward sloping 
roof. 
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head lap 


Siding other than 
masonry 


Sheathing Paper 


Sheathing 


Minimum 75 mm (3") 
horizontal 


Minimum 75 mm (3") 


Minimum 75 mm (3") 


lap flashing behind 
sheathing paper 


Figure 8.27 
Intersection of Shingle Roofs with Siding 


(9.26.4.5.) 


Counter flashing embedded in masonry 


minimum 25 mm (1") 


\ 
\ 


Cant strip 


oF USS 


\ 
y Minimum 150 mm (5-7/8") 
length of flashing 
Minimum 100 mm (4") 
lap flashing over 
membrane 
\ 
4 Minimum 150 mm (5-7/8") 
roof membrane 
above cant 
Roof membrane 
eS 
‘ 
SSN 
NY ‘ 


Roof deck 


Figure 8.28 
Intersection of Built-Up Roofs with Masonry Walls 


(9.26.4.6.) 


C 
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Wall sheathing 


Flashing plies carried 
minimum 150 mm (5-7/8") 
higher than bottom of 
sheathing paper 


Bottom of sheathing 
paper 


Sa = 
WE Ss : 
SS) = 


Figure 8.29 
Intersection of Built-Up Roofs with Non-Masonry Walls 


Roof deck 


(9.26.4.7.) 


Saddle required where 
length of upper side of 
chimney exceeds 

750 mm (30") 


ta 


Chimney saddle covered 
with sheet metal or roofing 
material equivalent to 
main roof 


Flashing at intersection 
of chimney saddle 
and roof 


Flashing and counter flashing 
as per Article (9.26.4.3.) 


+ e . acco? 
SOO EF eens GON 


Figure 8.30 


Chimney Saddle (9.26.4.8.) 
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Eave PROTECTION AND UNDERLAY PY 
FOR SHINGLES AND SHAKES any 


Eave protection that complies with Fig- ; 
ure 8.31 is required unless: fie lect ae 
| 
GZ | 
| 
| 
! 
| 


e itis over an unheated garage or 
where the roof extends more than 
900 mm (2' 11") from the interior 


wall face to the edge of the roof FZ 
measured along the roof slope, 
¢ the roof slope is less than 1:3 and FE: 
asphalt shingles are laid in ae | . 


! 

| 

greater than 1:1.5, or | 
¢ the building is sited in a region 
with 3500 degree days or less. 


cement, or the roof slope is ) 
| 


WS | 


Materials for use as eave protection 


| 
| 
| 
can be one of: l 


Une 300 mm (11-3/4") 


| ¢——Inner side of exterior wall 


Edge of roof 


¢ No, 15 asphalt-saturated felt laid 
in two plies lapped at least 
480 mm (18-7/8") and cemented 
together, 

¢ Type Mor S Roll roofing lapped at 
least 100 mm (4") and cemented 


TOO 


together, 
¢ glass fibre or polyester based Figure 8.31 
sheets, or Eave Protection (9.26.5.1.) 


¢ — self-sealing composite mem- 
branes coated with a modified 
bituminous material. 


Underlay for shingles and shakes 
when used must be: 


* anasphalt-saturated sheathing 
paper of at least 0.195 kg/m? 
(4 Ibs/100 ft?), 

¢ No. 15 plain or perforated asphalt- 
saturated felt, or 

e underlay for wood shingles and 
shakes must be a breathable 
type. 
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ASPHALT ROOF SHINGLES 


SLOPES GREATER THAN | :3 


Roofs with a slope of 1:3 or greater re- 
quire that shingles be laid at least 2 
shingles thick over the entire roof sur- 
face not including cutouts. No fewer 
than 4 fasteners must be provided for 
every 1m (3'3") of shingle width. A nar- 
rower shingle requires proportionately 
fewer fasteners. Fasteners may also 
be reduced when shingles incorporate 
interlocking devices. All fasteners 
must be located within 25 mm (1") to 
40 mm (1-9/16") of the edge of the shin- 
gle and atleast 12 mm (1/2") away from 
any cutaways or cutouts. Head laps for 
asphalt shingles are a minimum of 
50 mm (2"). Refer to Figure 8.32 for il- 
lustrations of these requirements. 


Starter strips must conform to the illus- 
tration in Figure 8.33 except that starter 
strips may only be omitted if the eave 
protection is not less than a Type M 
mineral faced roll or a composite poly- 
ethylene bituminous self-sealing mem- 
brane. 


All shingle tabs must be secured with 
spots of plastic cement not greater 
than 25 mm (1") in diameter under the 
centre of each tab as shown in Figure 
8.32. This requirement is satisfied by 
using self-sealing shingles. Any ap- 
proved interlocking device would also 
be sufficient. 


Shingles at hips and ridges must ex- 
tend 100 mm (4") on both sides of the 
centreline and must be lapped at least 
150 mm (5-7/8") to ensure a tightly fit 
edge that will not be pulled away. Shin- 
gles on ridges and hips must be fas- 
tened within 25 mm (1") of the edges 
and the exposure line of the butt end of 
the next higher course of shingles. 


| Better Building | 
| Note | 


Normal sloped roofs can have low | 
sloped sections at hips or valleys, 
appropriate application of shingles 
in these low slope situations is | 
necessary. | 


Minimum headlap 
50 mm (2") 


Overlapping asphalt shingle 


Secure tab & 
with plastic cement eo 
25 mm dia. (1" dia) 


Figure 8.32 


Securing of Tabs (9.26.7.5.) 


more than 300 mm 
(11-3/4") 0.c. along 
bottom edge 


Shingles 
Nails spaced at not y 


Starter strip acceptable 
alternatives 

1. not less than 300 mm 
(11-3/4") wide type 'M' 

(90 Ib) mineral surfaced roll 
roofing or 

2. shingles of same weight 
and quality as main roof, 
tabs facing up or 

3. pre-manufactured starter 
strips installed with sealant 
at the eaves 


12 mm (1/2") at 
eaves and rake 


Figure 8.33 
Starter Strip 


(9.26.7.2.) 


Shingle 5 
Exposure \ 


First course " \ 
of shingles 


Width of cement 
band for starter 
strip, min. 200 mm 
(7-7/8") wide 


Figure 8.34 


Cement band max. 50 mm (2") 
above butt of overlying shingle 


Width of cement band for first course of shingles 
= Shingle Exposure + 100 mm (4") 


Note: 


Asphalt Shingles on Slopes of Less Than 1:3 


Minimum 3 thicknesses of shingles 
over the entire roof 


1 in 3 or less 


Width of cement band for second 
and subsequent course of 
shingles 

= Shingle Exposure + 50 mm (2") 


Special attention should be made to hips 
and valleys for low slope roofs 


(9.26.8.) 


SLOPES LESS THAN 1:3 


Asphalt shingles applied to roofs on a 
slope of less than 1:3 are required to 
be at least 3 shingles thick over the en- 
tire roof not including cutouts. Starter 
strips must be the same as for roofs of 
greater than 1:3 slope, but the starter 
strip material must be embedded in a 
cement band at least 200 mm (7-7/8") 
wide. The first shingle course must be 
secured with a continuous band of ce- 
ment that conforms to Figure 8.34. The 
successive courses are also attached 
with cement. All tabs for the shingles 
must be secured with a cold applica- 
tion of cement of 0.5 L/m? (1 Gal/100 
ft?) of cemented area or a hot applica- 
tion of asphalt of 1 kg/m? (0.21 Ibs/ft?) 
of cemented area. 


Shingles applied on hips and ridges 
must be at least 300 mm (11-3/4") wide 
providing triple coverage and should 
be centred. The shingles must be ce- 
mented with fasteners located at least 
40 mm (1-9/16") from the butt end of 
the overlying shingle and 50 mm (2") 
from the edge. 


Insulated asphalt siding applications 
require a 10 mm (8/8") air space be- 
hind them to provide ventilation. Refer 
to Chapter 13, Insulation, Air Barriers 
and Vapour Barriers of this guide for 
further information. 
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Min. 20 mm (3/4") 
Min. 40 mm (1-9/16") 


Min. 400 mm (15-3/4") 


Min. 75 mm (3") 
Max. 350 mm (13-3/4") 


Line of exposure 
2 fasteners required 
See Figure 8.32 


Figure 8.35 (9.2 
Sizing and Fastener (9.26.9.5. 


Maximum Exposure of Wood Shingles (mm (in)) © 


LSE AEA A BS ER TASS OE A 
| No. 1 or A Grade Length of Shingle No.2 or B Grade Length of Shingle | 
| Roof ee ee ee ee 
| 400mm 450mm — 600mm 400mm 450mm — 600mm — 

(15-3/4")  (17-3/4") | (23-5/8") _(15-3/4")__(17-3/4") | (23-5/8") 


| — 


| | | 

less than1in3 | 100(4") 115 4-1/2") 165 6-1/2") 90 (3-1/2") 100.(4") 140 (6-1/2") | 

1in3ormore | 125 (5") es (6-1/2") 190 (7-1/2"), 100 (4") 118 (4-1/2") | 165 (6-1/2"), 
| | ie Py 


a 


| Figure 8.36 
| Maximum Exposure of Wood Shingles 


(9.26.9.6.) 


Requirements for Wood Shingles 


Woob Roor SHINGLES 


Decking for wood roof shingles must 
be continuous or spaced. The shingles 
must be of No.2 grade or better. The 
sizing and requirements for fasteners 
must conform to Figure 8.35. The ex- 
posure for the shingles must comply 
with Figure 8.36. 


CEDAR Roor SHAKES 


Dimensional requirements and maxi- 
mum exposure for cedar roof shakes 
must conform to Figure 8.36. If eave 
protection is not provided, an underlay 
that conforms to the requirements of 
Subsections 9.26.5. and 9.26.7. (elab- 
orated on in Eaves Protection & Under- 
lay for Shingles & Shakes earlier in this 
Chapter) must be provided not less 
than 900 mm (2' 11") in width along the 
eaves. A strip of interlay material at 
least 450 mm (17-3/4") wide must be 
provided between each course of 
shakes as shown in Figure 8.37. These 
interlayed strips must be lapped at 
least 150 mm (5-7/8") on ridges and 
hips to prevent any penetration of rain 
water due to ice damming or wind driv- 
enrain. The grade of cedar roof shakes 
must be not less than No.1 or Hand- 
split grade. The fastening of shakes 
and the spacing and offsetting of joints 
must conform to Figure 8.38. 


be Ontario 


600 mm (23-5/8") 


Min. 450mm —-OF More 


(17-3/4") Interlay 


(see Figure 
8.37) 


we Exposure line 


y & 
| | | Min. 100 mm (4") | 


Min. 9 mm (3/8") rs 
Max. 32 mm (1-1/4") Nay, mm ys 
Max. 240 mm (9-1/2") 
Figure 8.37 
Sizing of Cedar Shakes ©2610) | 


Two nails per shake 

40 mm (aa) fo above exposure line 

20 mm (3/4") from side of shake 

Exposure line 

Staggered offset 
minimum 40 mm 
(1-9/16") 


Felt interlay 
over top portion 
of each course 


Spacing between shakes Eave protection 


approximately 6 mm (1/4") 


tz Continuous decking at eave 
for first 3-4 rows of shingles 
Figure 8.38 


Shake Application (9.26.10.) 
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Amount of Bitumen per Square Metre of Roof Surface for Built-up Roofs 


Buitt-Up ROOFING 


Materials for all built-up roofs must 
conform to the values listed in Figure 
8.39. Coal-tar and asphalt products 


Type of Roof Mopping Coats Between Layers Flood Coat 


| Asphalt and aggregat 4 kg (2.2 Ib | 3 kg (6.6 Ib | 
must not be used together in con- oie see > men. of SOE? PEL taetl ee oe eam —_ eA ssi 
struction. All bitumen felts must be at | | 
least of No.15 weight or better. Aggre- | Coal-tar and aggregate | 1.2 kg (2.6 Ibs) 3.6 kg (7.9 Ibs) 


ee ee 


0.75 L (0.16 Gal) | 2 L (0.44 Gal) | 


gate used for surfacing must be clean, ae eo Ss 2 
dry, and durable and may be gravel, | Cold process roofing 


clear stone, or air-cooled blast furnace Ree ern ores OP Coating a 
slag between 6 mm (1/4") to 15 mm Figure 8.39 | 
(5/8") in size. Atleast 15 kg (33 Ibs) of _ Bitumen for Built-up Roofs _ __(9.26.11.1,) | 


gravel or clear stone or10 kg (22 Ibs) of 
crushed slag must be used to cover 
each square metre (10.76 ft?) of roof 
surface area. 


Flood coat and gravel 


Built-up roofs must have at least 3 con- 
tinuous layers of felt mopped down 
with bitumen. Felt must be laid free of 
any wrinkles and rolled directly onto 
the hot bitumen so that the felt is com- 
pletely coated such that no 2 layers of 
felt touch each other directly. Rolls 
must overlap to guarantee each indi- 
vidual layer is continuous. 


No. 15 asphalt felt 4 plies 


Hot asphalt 


Built-up roofing application onto wood 
sheathing requires that either a base 
layer of felt lapped a minimum of 
50 mm (2") is applied without hot bitu- 
men as shown in Figure 8.40 or the 
joints of all the sheathing boards must 
be taped and primed with asphalt. 


Headlap and sidelap 


minimum 50 mm (2") Base layer of felt 


laid dry on deck 
Plywood, wood, or 
waferboard sheathing 


Roofing applied to decking and insu- Figure 8.40 ae, 
lation must be secured before any felt Organic Bulb up Restos ell, 
and bitumen is applied. 


Cant strips must be provided at the 
edge of all roofs unless a gravel stop is Flashing 
installed. At least 2 layers of roofing 
must extend up over the edge of the 2 plies of roof membrane 
cant strip and be suitably flashed with 
a drip shown in Figure 8.41, or a gravel 
stop must be installed. Other flashing 
requirements can be found under the 
heading Flashing in this Chapter. 


Cant strip 


= Gravel stop Built-up roofing 


& Drip edge 


Figure 8.41 
Cant Strip (9.26.11.10.) 
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SELVAGE ROOFING 


Selvage asphalt roofing must be in- 
stalled to provide a double layer of 
coverage over the entire roof surface 
area. All plies must be cemented to- 
gether using a bead of cement to en- 
sure that it is watertight throughout. 
See Figure 8.42. 


SHEET METAL ROOFING 


Sheet metal roofing must conform to 
the thickness requirements shown in 
Figure 8.43. It must be securely at- 
tached and provide for effective roof 
drainage. 


Where sheet metal roofing spans be- 
tween supporting members and is not 
supported by the roof deck, the sheet 
metal must be designed to support the 
required live load for roofs. 


Minimum Thickness 


Material | Minimum Thickness | 


mm (mil) 

Galvanized Steel 0.33 (13) 
Copper | eta) 

; Tine” iy 4 0.46 (18) 
sAluminuent ae . 0.48 (19) | 
Figure 8.43 | 


Sheet Metal Roofing Materials (9.26.13.1.). 


Bead of cement 


Figure 8.42 
Selvage Roofing 


Mineral surfaced roofing - double coverage 
Selvage 


Full width 


(9.26.12.) 


Treated wood nailer 


Bonding adhesive 


Fully adhered PVC roofing system 


Figure 8.44 
PVC Roofing 


PVC membrane 
Bonding adhesive 


Insulation 
Splice adhesive 
PVC membrane 


Treated wood nailer 


Lap sealant 


Loose-laid ballasted PVC roofing system 


(9.26.16.) 


GLass REINFORCED POLYESTER 
ROOFING 


Panels of reinforced polyester must be 
placed to support the designed roof 
load if located on roof framing without 
any sheathing. Additional require- 
ments may be found in the appropriate 
standards and manufacturers’ 
literature. 
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Hot AppLiED RUBBERIZED ASPHALT 
ROOFING 


Rubberized hot asphalt must be in- 
stalled in conformance with CGSB 37 
GP-51M, “Application for Hot Applied 
Rubberized Asphalt for Roofing and 
Waterproofing.” Additional require- 
ments may be found in manufacturers’ 
literature. 


POLYVINYL CHLORIDE SHEET ROOFING 


The installation of a PVC roof mem- 
brane must conform to CGSB 37 GP- 
55M, “Application of Sheet Applied 
Flexible Polyvinyl Chloride Roofing 
Membrane.” Refer to Figure 8.44. 


CONCRETE ROOF TILES 


Concrete roof tiles must be installed 
according to CSA-A220.1M, “Installa- 
tion of Concrete Roof Tiles”. Additional 
requirements may be outlined in manu- 
facturers’ literature. 


DOwNSPOUTS AND Roor DRAINS 


Where downspouts are provided and 
are not connected to a sewer, exten- 
sions shall be provided to carry rain- 
water away from the building prevent- 
ing any soil from eroding near the base 
of the dwelling unit. When roof drains 
are provided they must conform to Part 
7 of the Code. 
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Roofing 


WORKED EXAMPLE 


Roof Construction: Using Span Tables 


Example A & B - Minimum Size of Roof Rafter 


Consider the following roof conditions. The 
building is 8 m (26' 3") wide from the outside 
wall to outside wall with minimum rafter spacing 
of 406 mm o.c. (16"). The composite load is 
2.5 kPa (52.2 psf) with no concentrated loads. 
The lumber selected is No. 1 Grade Spruce. 


What is the required size for the roof rafter if 
collar ties are not provided? 
A=? 


What is the required size for the roof rafter if 
collar ties are provided at 406 mm o.c. (16")? 
B=? 


Example C - Minimum Size of Ceiling Joist 


Consider the following roof conditions. The attic 
is not accessible from a stairway. The ceiling 
joist span is 3.6 m (11' 10") and the minimum 
spacing is 406 mm o.c. (16"). There are no 
concentrated loads. The lumber selected is No. 
1 Grade Spruce. 


What is the minimum permitted size of the 
ceiling joist? 
C=? 


Solution A 


Use Figure 8.7 
The minimum required size of roof rafter is 


38 mm x 184 mm (2 x 8) if collar ties are not provided. 


Solution B 


Use Figure 8.7 
The minimum required size of roof rafter is 
38 mm x 89 mm (2 x 4) if collar ties are provided. 


(11' 10") of 
Solution C ee 


Use Figure 8.6 


The minimum permitted size of the ceiling joist is 
38 mm x 140 mm (2 x 6). 


406 mm 0.¢. (16") 
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WINDOWS AND 
SKYLIGHTS 


Windows provide occupants with light, ventilation and view. In 
emergencies they can also serve as a means of egress from the 
building. In winter, they are can represent significant sources of 
heat loss, while in summer sunlight which enters the house can 
significantly increase the home's air conditioning load. 


KEY POINTS 


Windows in residential dwellings must be designed and installed to 
fulfill one or more of the following functions: 
© * provide natural light; 
* allow emergency escape from floors with bedrooms; 


- resist forced entry; 

‘control heat loss and heat gain; 

‘resist air leakage; 

* resist sound transmission in specific situations; 
* provide acceptable thermal resistance; and 


+ provide natural ventilation as required. 
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WINDOWS 

BUILDING CODE REFERENCES 

DIVISION B 

RCAC Termite and Decay Protection 

OF ali Application 

ORAZ Other Requirements for 
Windows, Doors and Skylights 

iGPrst Minimum Window Areas 

Oy ouln General Performance Criteria 

Dil aye Heat Transfer Performance 

9.7.3.3 Thermal Characteristics of 
Windows, Doors and Skylights 

9.7.4.1. Application 

9.7.4.2. General 

9.7.4.3, Performance Requirements 

GE fnouill Application and Compliance 

OS: Resistance to Forced Entry for 
Windows 

CNTs a8 Installation of Windows, Doors 
and Skylights 

9.7.6.2. Sealants, Trim and Flashing 

9.9.10.1, Egress Windows or Doors for 
Bedrooms 

AVA init: Energy Efficiency Design Before 
January 1, 2017 

em alien Windows and Sliding Glass 


Doors 


The following commentary and illus- 
trations detail many of the window and 
skylight provisions of the Code. 


WINDOW STANDARDS 


Windows and skylights installed as 
part of an assembly separating heated 
and non-heated space must be able to 
resist the ingress of precipitation and 
insects, resist wind loads, control air 
leakage, resist forced entry (where re- 
quired), and are easily operable when 


not fixed. Skylights must also be able 
to resist snow loads. 


A variety of standards affecting the 
manufacturing and testing of windows 
are identified in the Code. CAN/CSA- 
A440.4, “Window, Door and Skylight 
Installation”, CAN/CSA-A440.2 “Fen- 
estration Energy Performance” and 
CSA A440S1, “Canadian Supplement 
to AAMA/WDMA/CSA 101/1.S.2/A440, 
NAFS - North American Fenestration 
Standard/Specification for Windows, 
Doors, and Skylights’, are the key 
standards that are referenced in the 
Code. 


Windows must be installed in accor- 
dance with CAN/CSA-A440.4, except 
that treated plywood shims are permit- 
ted to be used as support, and clad- 
ding for walls that a window is installed 
in must comform to Section 9.27. Clad- 
ding. Windows must be sealed to both 
air and vapour barriers. 


A great number of windows are avail- 
able commercially from an even great- 
er number of manufacturers and sup- 
pliers. Many windows have been 
tested, with test data readily available 
(see Canadian Construction Materials 
Centre - Evaluation Listings). This data 
should be used when making window 
selection decisions. The manufactur- 
ers’ installation instructions must be 
followed when installing pre-manufac- 
tured windows. Some common win- 
dow types are illustrated in this 
chapter. 


Minimum WINDOW AREAS 


Windows must be provided in rooms 
where lighting is limited by the lack of 
electric lighting or where natural light- 
ing is needed. 


Laundry rooms, basement recreation 
rooms and unfinished basements, for 
instance, do not require windows 
where electrical lighting is provided. 
However, where no electric lighting is 
available, the unobstructed glass area 
must be 4% of the floor area served. 
Water closet rooms must be provided 
with no less than 0.37 m? (4 ft?) of unob- 
structed glass area where electric 
lighting is unavailable, while for kitch- 
ens it must be no less than 10% of the 
floor area served. 


Living rooms and dining rooms require 
windows with an unobstructed glass 
area of no less than 10% of the floor 
area served irrespective of whether 
electrical lighting is provided. Simi- 
larly, bedrooms also require windows 
with an unobstructed glass area of no 
less than 5% of the floor area whether 
served by electric lighting or not. In 
these rooms, because of occupancy 
needs, natural lighting is desirable and 
a minimum area of glazing is required 
without regard to the availability of 
lighting from other sources. 


When two or more rooms with different 
requirements for window glass area 
are considered as acombination room, 


Minimum Unobstructed Glass Area 


For example: 


Minimum unobstructed 
lass area = 10% 


} Location 


Laundry, basement recreation room, 
unfinished basement 


| Water-closet room 


"Kitchen, kitchen space, 
| kitchen alcove 


Electric Lighting | 
| Windows not required | 


Windows not required | 


| Windows not required | 


| 10 m?/107.6 ft?) 
With 
| 


| Living rooms and dining rooms 
_ Bedrooms and other finished rooms 
_ not mentioned above | 


Figure 9.1 
Minimum Window Glass Areas 


10% of area served 


5% of area served 


5 (100 m?/1076.39 ft? 


Note: Further requirements for bedroom windows can be found 
in Article 9.7.2.2. of the Code 


Living Room ] 
Floor Area 


(9.7.2.3.) 
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the requirement that results in the most 
glass area must be used. 


Figure 9.1 illustrates requirements for 
minimum window areas in houses. 


BEDROOM WINDOWS 


Unless a door providing direct access 
to the exterior is on the same floor level 
as the bedroom, every floor level con- 
taining bedrooms must be provided 
with at least 1 outside window that can 
be opened from the inside without the 
use of tools. These are referred to as 


egress windows. The intention is that 
an emergency means of access or es- 
cape be provided on floors with bed- 
rooms. These windows must have an 
unobstructed open portion having a 
minimum area of 0.385 m? (3.8 ft?) with 
no dimension less than 380 mm (15"). 
This required opening must be main- 
tained without the need for additional 
support. For sliding windows, the mini- 
mum dimension must apply to the 
openable portion of the window. 


Sills must be no more than 1 m (3! 3") 
above the floor for egress windows 
(see Figure 9.2), except for those of 
basements. 


380 mm (15") or more for 
openable portion of window 


Figure 9.2 
Egress Window Requirements 


Egress window serving floor areas containing bedrooms 


Minimum area of 
unobstructed opening 
not less than 0.35 m? 
(3.8 ft?) 


1 m (3' 3") maximum sill height 
except for basement areas 


Exception: 
Any door leading directly to 
the exterior can serve as a 
means of egress if it is on the 
same floor as the bedroom 


(9.9.10.1.) 


Basement 


Figure 9.3 


RZ. 


ZX 


Egress Window Openings Into a Window Well 


1550 mm | 


aie) min. 


Basement 


SS YS yY 


(9.9.10.1.) 


WiINDows OPENING INTO A WINDOW 
WELL 


A clearance of at least 550 mm (21- 
5/8") must be provided in front of win- 
dows that open into a window well. For 
escape in emergencies, the sash of 
windows that swing towards the win- 
dow well must not reduce the clear- 
ance. Any protective enclosure in- 
stalled over the window well must be 
openable from the inside without the 
use of tools, keys or special knowledge 
of the opening mechanism. Figure 9.3 
illustrates the requirements of this 
Code provision. Generally, the open- 
ing should not require the removal of 
the window to achieve the required 
opening as prescribed by the Code. 


TERMITE PROTECTION 


Where termites are known to exist and 
where windows or other openings at or 
below grade contain wood elements, 
the bottom of the window wells or adja- 
cent ground must be at least 150 mm 
(5-7/8") below the nearest wood unless 
the wood is pressure treated with a 
chemical toxin to termites. Chemicals 
that are used must conform to a num- 
ber of standards referenced in the 
Code. 


RESISTANCE TO FoRCED ENTRY 


Windows, or any part of a window ina 
dwelling unit which is located within 
2m (6' 7") of adjacent ground level, 
must be resistant to forced entry and 
must conform to Clause 5.3.5 of AAMA/ 
WDMA/CSA 101/I.S.2/A440, “NAFS - 
North American Fenestration Stan- 
dard/Specification for Windows, 
Doors, and Skylights”. 


Although this requirement only applies 
to windows within 2 m (6' 7") of adja- 
cent ground level, some house and 
site features, such as balconies or can- 
opy roofs, allow for easy access to win- 
dows at higher elevations. Break-in-re- 
sistant windows could be considered 
for all vulnerable locations. 


CAULKING AND GLAZING 


Leakage around the window frame has 
been found to be the single largest 
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cause of window air leakage. It is im- 
portant that sealants and caulking be 
durable and compatible with the mate- 
rials being sealed. 


Windows are normally installed in an 
opening which is 25 mm (1") larger 
than the frame to allow the window to 
be correctly leveled and squared by 
the use of shims or wedges. The larger 
opening also accommodates the dif- 
ferential shrinkage between the wood- 
en house frame and the exterior clad- 
ding, particularly where it consists of 
masonry or stone veneer. 


The insulation value provided in the 
shim space must be at least equivalent 
to that required for the wall. Caulking 
must be provided between window 
frames or trim and the exterior siding or 


masonry in conformance with the 
caulking requirements detailed in 
Chapter 15 in this Guide. 


Air leakage through the window frame 
can be controlled by the use of durable, 
flexible gaskets to make an airtight seal 
between the glazing and sash, and to 
provide an airtight seal between 
operable sashes and the frame. Seal- 
ants used to seal the sash component 
to the glass component of a factory- 
sealed double-glazed unit must be 
compatible with the factory-installed 
glass edge sealant. In general, win- 
dows with compression rather than 
sliding seals provide greater air-tight- 
ness. 


CONTROL OF HEAT GAIN AND HEAT 
Loss THROUGH WiINDOws 


All windows and skylights separating 


heated space from unheated space or 
the exterior must be designed, con- 
structed, and installed to both mini- 
mize condensation on the interior sur- 
face, and ensure comfortable 
conditions for the occupants. They are 
required to include a thermal break, 
and must have an overall coefficient of 
heat transfer not more _ than 
2.0 W/(m?e°C) or an energy rating (ER) 
of not less than 17 for operable win- 
dows and 27 for fixed windows. A 
basement window that incorporates a 
loadbearing structural frame is permit- 
ted to be double glazed with a low-E 
coating. 


Window Types 


Window type 


| 
| 
} 
| 


| 
Ventilation | 


| 


Description | 


¢ consists of a frame and glazed stationary sash 
ss | e when used in conjunction with operable window units 
0% thickness of fixed sash should approximate cross-sectional 


Sa | | dimensions of any adjacent operating units | 
| | 
400% © operating sash, usually swinging outward, part of 
4 ay ° operating sash may close on itself or on a vertical mullion 
VANWA able to direct incoming ventilation 


¢ similar to casement windows but hinged at top (awning | 


: 9 
| A Awning 100% type) or bottom (hopper type) | 
| ¢ may be stacked vertically with sash closing on itself 
| | or on meeting rails | 
| B Hopper 100% |e able to direct incoming ventilation | 
| 
| | e may consist of 2 sashes of which one slides horizontally 
Sliding 50-66% (50% ventilation) or 3 sashes of which the middle is fixed 
while the other 2 slide (66% ventilation) 
| 
| | ¢ both window sashes move vertically, held in desired position | 
Double 50% | by friction fit against the window frame or by various | 
-hung) _ balancing devices 
| | ¢ single-hung windows are similar with one sash fixed 
| | 
| ¢ similar to casement window but a top and bottom pivot is 
Pivoting 100% | used instead of side hinges 
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| 
| 
| 


| « screening not possible | 


Note: These are optimal values, and may be less, depending on the particular design. 
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In electrically heated houses, the glaz- 
ing must also meet the minimum ener- 
gy ratings (ER) as specified by the 
Code (see Chapter 13). Energy rat- 
ings combine the performance of the 
glazing, the frame and the spacers to 
provide a basis for comparing the ef- 
fect different windows can have on a 
house’s heat loss. The ER considers 
the window's total heat loss and its so- 
lar gains. ER allows for the quick com- 
parison of two similar windows to de- 
termine which is more energy efficient. 
The higher the energy rating the better 
the window from an energy perfor- 
mance viewpoint (e.g., a window with 
a ER +9 is better than one with ER -4). 
Unfortunately, it cannot be used to esti- 
mate the actual heat loss or heat gain 
through the window. 


Supplementary Standard SB-12 con- 
tains additional information on the ther- 
mal performance of windows (refer to 
Chapter 13). 


Looking 
Ahead 


| Chapter 5, Means of Egress and 

| Chapter 6, Fire Safety and Sound 

| Control identify further requirements 

| for windows as they relate to fire | 
and the movement of people. 


| Chapter 13, Energy Efficiency and 

| Chapter 15, Exterior Finishes 
indicate the thermal resistance and 

caulking requirements for windows. 


ae eee ae —— a 1 


| Window Size Checklist 


The following 3 items govern the | 
_ required unobstructed glass area 
_ for a window in a dwelling unit. Be | 
| sure to consult each associated 
Code Article to ensure proper | 
sizing of windows. 


| O Egress (9.9.10.1.) | 
| OG Natural ventilation (9.32.2.1.) 
| 0 Natural light (9.7.2.3.) 
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SKYLIGHTS 


Skylights permit natural lighting of 
spaces from above, and include units 
skylights, roof windows, and tubular 
daylighting devices. Skylight curbs are 
required to prevent snow and rain from 
penetrating to the interior of the build- 
ing. Care in detailing flashing is impor- 
tant to prevent water leaks. 


Movement of air near skylights can 
help to control condensation. This is 
particularly true in rooms where high 
humidity is prevalent. Forced air heat- 
ing registers are often recommended 
in the vicinity of the skylight. 


NATURAL 
VENTILATION 


BUILDING CODE REFERENCES 


DIVISION B 
OiS2.2ule 
9,32,2.2. 


Natural Ventilation Area 
Protection from Weather and 
Insects 


Rooms that are intended to be venti- 
lated naturally must be provided with 
an unobstructed opening that can be 
opened to the outdoors. The ventilation 
area frequently takes the form of win- 
dows. Ventilation requirements are 
shown in Figure 9.4. 


Natural Ventilation Area 


pe Ee eg 


Location 


Bathrooms or water closet rooms 


Minimum Unobstructed Area 


Le tes Sel tert sy 2 | 


0.09 m? (0.97 ft?) 


Unfinished basement space 


Dining rooms, living rooms, bedrooms, 
kitchens, combined rooms, dens, 
| recreation rooms or all other finished rooms 


| 0.2 per cent of the floor area 
| 


| 0.28 m? (3 ft) per room | 


Note: 


| Figure 9.4 
Ventilation Requirements 


If a vestibule opens directly off a living or dining room, ventilation to 
the outdoors for these rooms may be through the vestibule. 


si 9.32.2.1.) 
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Window Performance | 


The principal ways in which heat is Continual wetting, dripping or Identifying the cause of excessive 
lost through a window assembly are: constant full window condensation window condensation is the first | 
may cause material degradation step toward developing a solution. 
(a) Through the glazing by conduc- _— problems. 
tion, convection and radiation; Heat loss by conduction through 
(b) Through the edge of the glazing, In these cases, in addition to the window frame can be reduced 
and through the window frame investigating the quality of the by using a low conductivity material 
| by conduction; window that has been installed, itis | such as wood or PVC for the frame 
(c) By air leakage through the important to identify other possible and/or either by ensuring that metal 
window at the sash and atjunc- underlying causes of the window frames incorporate an 
tions between sliding elements; condensation problem. These effective thermal break. See the 
and causes might include, high interior illustration below. 
(d) By air leakage around the relative humidity, cool interior 
window frame. temperature or poor air circulation 
at the window surface (sometimes | 
The first three sources of heat loss caused by heavy draperies). | 


can be reduced by selecting an 
appropriate window. The last can be 
reduced through proper installation. 


Increasing the number of still air 
spaces, by using triple glazing for | 
instance, will reduce conduction 

losses. Incorporating a thin metallic, 
low-emissivity coating over the 

glazing will also improve the heat 

loss performance of windows. It 

should however be noted that in 

most cases, low emissivity films will Ral 

also improve the heat transmission deAsciors 


from radiation. > 
N 


Filling the sealed glazing units with 

a low density gas such as argon can 

further improve the heat loss perform- Drainage 
ance of the window. 


Thermal bridging at the window sash 
and frame often contribute to a 

cooling of the edges of the glazing. 
During cold periods, condensation may 
appear around the edge of the glazing. 
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Secondly, condensation on the Heat loss also occurs where spacers or glass fibre as opposed 

_ inside surface of the glass is are in contact with each layer of to aluminum will reduce heatloss 

| reduced as the window is in the glazing. Using insulating spacers and and help to eliminate condensation 
warmer part of the wall, and, air seals such as plastic, silicone, and cracking around the edge of 


| flow over the surface is improved. 
See the illustration below. 


the glazing. 


| Preferred: Window Mounted on Inside of Rough Stud Opening 


Preferred 

* outside film resistance 
increases 

«inside surface temper- 
atures of window will 
be higher 


OUTSIDE 


2) | Flashing 


s WS 


a 


INSIDE | 


és __— 100 mm 


a Drape 


Preferred 

e thermal resistance 
value will be near 
design conditions 


Avoid: Window Mounted on Outside of Rough Stud Opening 


Natural | 
convection 


| 


INSIDE | Avoid 
; einside temperatures 
of window will be lower 


Pen a Seer etree ant PEC) eee Leer 


Drywall i| 
return I i| 


: Avoid | 
| ¢ drape provides additional : | 
: film (still air) | 
| «inside surface temper- | 
! atures of window will i| 
be lower 
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FIREPLACES, 
CHIMNEYS, AND 
FLUES 


This Chapter reviews the design and construction of solid fuel- 
burning fireplaces and chimneys. The requirements of non-solid 
fuel-burning appliances are governed by other regulatory bodies 
and are beyond the scope of this Guide and the Building Code. 


Fireplaces and chimneys are commonly constructed of masonry 
or concrete. Section 9.20. and Subsection 9.3.1. outline the Code 
requirements for masonry and concrete materials that may be 


2) used. 


The need for proper design, installation, ventilation and operation 
of fireplaces, chimneys, and flues cannot be over-emphasized. 
Occupant health and safety can be compromised by improperly 
designed or installed solid fuel-burning appliances in the home. 
Prefabricated chimneys and fireplaces are discussed in some 
detail on the pages that follow. It is strongly recommended that 
manufacturers’ specifications and other building standards are 
referenced for specific installation requirements where 
appropriate. 


KEY POINTS 


Fireplaces must be designed and constructed to fulfill the 
following functions: 


- transfer structural loads to the surrounding soil or foundation 
wall; 


- ensure fire safety by providing adequate clearances from 
combustible materials; 


* provide adequate outside air to assist in the combustion 
process; and : 


2) -exhaust the by-products from the combustion of fuels. 
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FIREPLACES 


BUILDING CODE REFERENCES 


DIVISION B 

O22 ie Application 

O22 A023 Masonry and Concrete 
O22 Also Footings 

922.44, Combustion Air 
9,22,2,1 Brick or Steel Liners 
9,22,2.2. Firebrick Liners 
9,22.2.3 Steel Liners 


Qe Sil. Thickness of Walls 

Oe ous Hearth Extension 

Deore Support of Hearth 

O22. 6ulk Required Damper and Size 

22a Slope of Smoke Chamber 

SWI Fee Wall Thickness 

9,228.1, Conformance to Standard 

O22 Oe Clearance to the Fireplace 
Opening 


9.22.9.2. Metal Exposed to the Interior 

9,22.9,3, Clearance to Combustible 
Framing 

9,22.9.4, Heat Circulating Duct Openings 

9.22.10.1. Appliance Standard 

9,22.10.2, Installation 


A fireplace must provide for the proper 
combustion of fuel and the exhausting 
of combustion by products (smoke) in 
a safe manner. The installation, main- 
tenance and inspection of solid fuel- 
burning systems must be carefully 
considered. It is recommended that 
WETT (Wood Energy Technical Train- 
ing) certified individuals be consulted 
to ensure safe and effective installation 
of solid fuel-burning systems. Please 
see www.wettinc.ca for more informa- 
tion. 


Fireplace Location 
and Selection 


Factors that influence the 
selection and design and 
placement of fireplaces are 
numerous. The traffic flows 
through a space need to be 
examined to determine the 
appropriate location for the 
fireplace. 


projected into the room 


Looking 
Back 


See Chapter 2, Foundations for 


footing requirements. 


GENERAL REQUIREMENTS 


Footings must be provided under all 
masonry or concrete fireplaces and 
must rest on undisturbed soil, rock, or 
compacted granular fill. The size of 
the footing will be determined by the 
size of the fireplace, whether or not the 
chimney is supported, whether the fire- 
place provides support to structural 
elements of the building, and the bear- 
ing capacity of the soil. A footing is re- 
quired to be at least 100 mm (4") thick 
and its projection must not be greater 
than the thickness unless it is rein- 
forced. Chapter 2, Foundations, pro- 
vides more details. 


be Ontario 


Open-front fireplaces may be 
placed along walls or in corners 
flush with wall surfaces or 


as 
ial 


In addition to aesthetic 
considerations, fireplace 
selection must consider the 
maximum amount of heat that 
can be supplied to a space by a 
fireplace to maintain a 
comfortable temperature. 


The figure below presents _ 
fireplace selection and location 
issues. 


Multiple-faced fireplaces are used 
as space dividers and to serve 
"L" and "U" shaped spaces 
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Fireplace Types 


FREESTANDING | 
Prefabricated, self-contained units in various designs, | 
should be set on an noncombustible base. Exposed 

flue (metal-lined or insulated) either rises through 

ceiling or runs through wall to the exterior. 


OPEN FRONT 

The most common type of fireplace. Made from 
masonry or prefabricated metal and directional 
(frontal) in form. 


OPEN FRONT AND SIDE 

The open corner may be cantilevered or post- 
supported. Bi-directional with primary visual direction 
along the diagonal, with a secondary one perpendicular 
to the long face. 


OPEN FRONT AND BACK 
It is located within a space-dividing element with 
frontal direction toward two spaces. 


OPEN THREE SIDES AND ALL SIDES 

The open corners may be cantilevered or post- 
supported. Metal fireplace hoods and flues may 

be suspended from above. Visually multi-directional 
or omnidirectional depending on its form and 
proportions. 
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Fireplace Operation 


Most solid fuel-burning fireplaces 
burn wood as a fuel. 


For proper operation, any fire- 
place must be provided with an 
adequate supply of air and have 
the ability to exhaust a variety of 
combustion by-products. Every 
solid fuel-burning fireplace must 
have a supply of combustion air 
from outside. The air intake 
should be located as close as 
possible to the opening of the 
fireplace. There are several 
reasons for this requirement. By 
providing the fireplace with an 
external source of combustion 
air the competition for inside air 
is reduced and therefore the 
potential for backdrafting of the 
by-products of combustion is 
minimized. 


A clothes dryer, for example, ex- 
hausts air from the home 
creating a pressure difference 
that could cause air to be drawn 
into the house from any 
available source, such as a 
fireplace chimney. The tendency 
towards tightening of the 
building envelope can further 
increase the backdrafting 
potential. 


The operation of the fireplace 
can be separated further from 
the house through the use of 
an fitting glass doors. 
Although not a specific Code 
requirement, the provision of 
tight fitting glass doors is 
recommended. The fireplace 
continues to provide space 
heating, but operates independ- 
ently of the space within the 
home. 


By providing the combustion 
chamber with a direct source of 
combustion air, less warm 
inside air is exausted out of the 
house, thereby reducing energy 
waste. Enhanced safety and 
cost savings are realized. 


Tight fitting pyroceramic 


ea doors prevent house air 
r 


‘om being drawn out and 


products of combustion being 


drawn in 


be Ontario 


External source of 
combustion air 
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Noncombustible hood to 
direct air away from fire 
and to prevent entry of 
flaming embers 


Combustion air supply must 
conform to CAN/CSA-A405M, 
“Design and Construction of 
Masonry Chimneys and Fireplaces’. 
Some of the key requirements are 
depicted here. 


Air supply located 
within the fire chamber 
at the front of the hearth 


Grille or screen with 
equivalent area at 


Tight-fitting damper that y) least that of duct and 
provides a minimum 85% inclined to promote 
opening when fully open Sy ravity cleaning. 


penings in grille or 
screen to be no smaller 
than 6 mm (1/4") 


and is operable from room 
containing fireplace 


WWYYYWYYYW\ 
LITT 


" =o|\l 
25 mm (1") sim 
50 mm (2") sim 
=i Locate inlet to 
———— y [eff = QQ prevent blockage 
| I |g | eee 
lee ") recommended) 
4 wey | i 
r <I 
Supply air duct minimum os A" 
100 mm (4") diameter or | * = "Ss REPRE 
equivalent area \ ead ONS 
noncombustible, pe ISS 
corrosion-resistant and DRE ¥ 


insulated to prevent 
condensation and to protect 


combustible construction PRU Ae) Gentenice 


from combustible material 


(9.22.93) For combustion air not 


supplied to the fire chamber 


refer to Article 9.22.1.4. 


Figure 10.1 
Air Intake Requirements for Combustion Air Supplied to Fire Chamber 


(9.22.1.4.) 


Where a supply of combustion air is 
provided directly to the fire chamber of 
a fireplace, including a factory-built 
fireplace or a steel fireplace liner, the 


COMBUSTION AIR FOR FIREPLACES 
All solid fuel-burning fireplaces, in- 


cluding factory-built fireplaces, must 
be provided with an outside air source 
for the combustion of fuel. The com- 
bustion air must be supplied by a non- 
combustible, corrosion-resistant sup- 
ply duct with a minimum 100 mm (4") 
diameter. The supply duct must be 
equipped with a tight-fitting damper lo- 
cated close to the interior outlet and 
must be operable from the room con- 
taining the fireplace with an operating 
mechanism that indicates the actual 
position for the damper. The interior 
outlet of the combustion air duct must 
be located as close as possible to the 
opening in the face of the fireplace and 
must be designed to prevent embers 
from entering the supply duct. The ex- 
terior intake should prevent the entry of 
precipitation, animals and insects. 


installation must comply with the “Out- 
door Air Supply” requirements pro- 
vided in CAN/CSA-A405M, “Design 
and Construction of Masonry Chim- 
neys and Fireplaces”. See Figure 10.1. 


Factory-built fireplaces are also re- 
quired to have external combustion air 
and must be installed according to 
Subsection 9.22.8. of the Code and 
discussed later in this Chapter. Provi- 
sions for fireplace inserts found in 
Subsection 9.22.10. of the Code are 
also outlined. 
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CLEARANCE OF MASONRY FIREPLACES 
TO COMBUSTIBLES 


The clearance of a fireplace to com- 
bustible framing must conform to Fig- 
ure 10.2. Interior wall framing must 
have 100 mm (4") of clearance from the 
back and sides of the fireplace while 
exterior wall framing must have at least 
50 mm (2") clearance from the back 
and sides. The clearance from the 
smoke chamber to interior wall framing 
can be no less than 50 mm (2") and 
25 mm (1") to exterior wall framing. 


It is very important that combustible 
material is kept at a safe distance from 
the opening of afireplace. Figure 10.3 
illustrates the required clearances. 
Combustible materials must not be 
placed within 150 mm (5-7/8") of the 
fireplace opening or heat circulating 
vent. If the combustible material proj- 
ects more than 38 mm (1-1/2") from the 
face of the fireplace, the clearance of 
the combustible material must be dou- 
bled to 800 mm (11-3/4") from the fire- 
place opening or from the heat circu- 
lating vent. Combustible material 
requires at least 50 mm (2") of clear- 
ance from metal that penetrates from 
inside out to the face of the fireplace 
such as a damper control. 


FIREPLACE LINERS 


A fireplace must have at least 50 mm 
(2") thick firebrick around the sides and 
the back and at least 25 mm (1") on the 
floor. Firebricks are required to be laid 
with high temperature cement mortar 
that complies with CAN/CGSB 10.3, 
“Air Setting Refractory Mortar.” The 
joints between firebricks must be offset 
from the surrounding masonry in the 
fireplace. 


Fireplaces can also be lined with steel, 
provided that manufacturing and in- 
stallation complies with CAN/ULC- 
$639, “Steel Liner Assemblies for Sol- 
id-Fuel Burning Masonry Fireplaces.” 
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EXTERIOR WALL 


INTERIOR WALL 

Clearance | | 
above smoke | Clearance of 
chamber on combustible framing 
exterior wall above smoke 
min. 25 mm chamber on interior 
a") wall min. 50 mm pill 

Smoke (2") | 

Chamber | Se 


ta 


Steel stud 
spacer 
50 mm (2") 
ai il of sellin tie R van 
raming below smoke chamber wv (4" 
on exterior wall min. 50 mm (2") Bix Rae 


low smoke 
chamber on interior wall 
min. 100 mm (4") 


Figure 10.2 
Clearance of a Fireplace to Combustible Framing 


(9.22.9.3.) 


Combustible 
mantel shelf 


Projection Heat 


Clearance to the circulation vent 


fireplace opening 
or above heat 

circulating duct 
openings: 


Metal exposed to 
the interior of a 
fireplace such as 
the damper 
control shall have 
a min 50 mm (2") 
clearance from 
any combustible 
material on the 


300 mm (11-3/4") 
min if combustible 


projection is face of the 
more than 38 mm fireplace 
Nae beyond (9.22.9.2) 


ace of fireplace 
OR 

150 mm (5-15/16") 
min if combustible 
projection is 

38 mm (1-1/2") or 
less 


Combustible trim 


Note: 
Projections are measured from 
finished fireplace openings 


Figure 10.3 2.9. 


(9.22.9.1.) 
Clearance of Combustible Material from Fireplace Opening (9.22.9.4.) 
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When the floor of the fire chamber 
is not more than 150 mm (5-7/8") 
above the hearth extension, the 
depth (D) of the extension must 
be at least 400 mm (15-3/4") 


Framing and formwork installed 
beneath the hearth for forming 
purposes should be removed 


The fire chamber floor and hearth 
must be supported on a reinforced 
concrete slab with a thickness not 
less than 100 mm (4") thick 


(9.22.5.2.(1)) 


min. 300 mm 
ere 
9.22.4.1.(1)) 


fireplace 
opening 


minimum 
200 mm (7-7/8") 


The hearth extension must extend at 
least 200 mm (7-7/8") beyond each side 
of the fireplace opening 


Reinforcing bars 


Maximum Fire 
Chamber Elevation (H) 


Above Hearth Extension, 


mm (in) mm (in) 


150 (5-7/8) 
300 (11-3/4) 
350 (13-3/4) 
400 (15-3/4) 
450 (17-3/4) 


400 (15-3/4) 
450 (17-3/4) 
475 (18-3/4) 
500 (19-3/4) 
525 (20-3/4) 


Minimum Depth (D) 
of Hearth Extension, 


Where the hearth is elevated (H) 
more than 150 mm (5-7/8") above 
the hearth extension, the depth (D) 
of the hearth extension must be 
increased as indicated in the 
adjacent table 


of Masonry Chimneys and Fireplaces” 


Figure 10.4 
Hearth Dimension and Support 


From CAN/CSA-A405 “Design and Construction 


The hearth extension may rest 
on the combustible floor framing 
provided that the fireplace 
opening is at least 200 mm 
(7-7/8") above the floor level 
(9.22.5.2.(2)) 


Reinforcing bars 


(9.22.5.2.) 


MASONRY AND CONCRETE HEARTHS 


Where the floor of the fire chamber is 
not more than 150 mm (5-7/8") above 
the hearth extension, a fireplace must 
have its hearth extend out beyond the 
face of the fireplace at least 400 mm 
(15-3/4") horizontally and 200 mm 
(7-7/8") to either side. The extension of 
the hearth must be noncombustible. 
Refer to Figure 10.4. 


lf the floor of the fire chamber is more 
than 150 mm (5-7/8") but not more than 
300 mm (11-3/4") above the hearth ex- 
tension, the hearth must extend an ad- 
ditional 50 mm (2") out from the face of 


the fireplace. If the fire chamber floor 
is more than 300 mm (11-3/4") above 
the hearth extension, this extension 
must be increased again by an addi- 
tional 25 mm (1") for each additional 
50 mm (2") in elevation above 300 mm 
(11-3/4"). Refer to Figure 10.5. 


The fire chamber and hearth extension 
must be supported on a reinforced 
concrete slab not less than 100 mm 
(4") thick at its supports and, if cantile- 
vered, not less than 50 mm (2") at its 
unsupported edge. 


A hearth extension for a fireplace with 
an opening raised not less than 
200 mm (7-7/8") above a combustible 


floor level can be supported on that 
floor with certain conditions detailed in 
CAN/CSA-A405M, “Design and Con- 
struction of Masonry Chimneys and 
Fireplaces.” Refer to Figure 10.4. 


= ee ees 


3 


If you're installing a fireplace, 
consider how the floor finish 

(e.g. hardwood) may react when 
exposed to heat from the fireplace. 
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A fireplace that has a liner requires that 
the back and sides of the wall, 
including the thickness of the liner, be 
at least 190 mm (7-1/2") thick where 
the firebrick or metal liner is less than 
51 mm (2") thick. When a steel fire- 
place liner is used with an air circulat- 
ing chamber surrounding the fire 
chamber, the back and sides of the 
fireplace can be constructed of solid 
masonry units not less than 90 mm (3- 
1/2") thick or hollow masonry units not 
less than 190 mm (7-1/2") thick. Refer 
to Figure 10.5. The minimum thickness 
of a fireplace liner is 50 mm (2") for the 
sides and back and 25 mm (1") for the 
floor. 


The masonry over a fireplace opening 
must be supported with a steel lintel, or 
built with amasonry arch that conforms 
to Article 9.20.5.2., or be constructed 
with reinforced concrete. 


A metal damper must be installed 
above the fireplace in the base of the 
smoke chamber. The damper must be 
adequately sized to cover the full area 
of the throat opening. 


The smoke chamber located above 
the fireplace requires the same mini- 
mum thickness of masonry as the fire- 
place. The sides and back must be at 
least 190 mm (7-1/2") thick. If the back 
wall is adjacent to the exterior its thick- 
ness can be 140 mm (5-1/2"). The 
smoke chamber slopes inward to con- 
centrate the path of rising smoke up 
through the flue. This slope must be no 
greater than 45° to the horizontal as 
shown in Figure 10.6. 


FAcTOoRY-BUILT FIREPLACES 


The installation of factory-built fire- 
places must comply with CAN/ULC- 
S610, “Factory-Built Fireplaces.” 
Some general requirements include: 
all prefabricated fireplaces must have 
prefabricated chimneys which are 
specifically tested for use with the fire- 
place; installation instructions pro- 
vided by the manufacturer must ac- 
company the fireplace; all parts and 
components must be made of non- 
combustible material; only factory sup- 
plied hardware is to be used for instal- 
lation; and on-site cutting and 
make-fitting is strictly prohibited. 


x 
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Firebrick liner must be a minimum 


50 mm (2") thick at the back and 
sides and 25 mm (1") at the floor 
with offset joints between the 
firebrick and backup masonry 
(9.22.2.2.) and (9.22.3.1.) 


No firebrick liner required 
if steel liner conforms to 
CAN/ULC - S639 
(9.22.2.3.) 


Steel liner with circulation 
space and conforms to 


CAN/ULC - S639 


Figure 10.5 
Fireplace Liner 


Total thickness must be 
a minimum of 190 mm 
(7-1/2") when firebrick 
liner is less than 51 mm 
(2") thick 


Total thickness must be 
a minimum of 190 mm 
(7-1/2") when metal 
liner is less than 51 mm 
(2") thick 


Minimum of 190 mm (7-1/2") 
thick hollow masonry 

OR 

minimum 90 mm (3-1/2") 
thick solid masonry 


(9.22.3.1.) 


Other provisions include requirements 
for unit assembly, joints, fire block 
spacers, supports, radiation shields, 
flue dampers, caps, roof assemblies, 
fire screens, hearth assembly, com- 
bustion air, and doors. A prefabricated 
fireplace does not necessarily have to 
be enclosed in masonry. Tile or gyp- 
sum finishes may also be used. 


If a factory-built fireplace is installed in 
the basement ensure it is certified for 
this type of installation. 
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Flue should be centered 


to avoid uneven drafts | "i 


bcs 4 
Front, back and sides N Flue | 


should be smooth to 
minimize drag ? 


| . 

& | » 459 | 

Allow for expansion | dings | 
/ Smoke Chamber * | 

ye | 


at damper ends 


Fire Chamber 


Figure 10.6 
Slope of Smoke Chamber 


Smoke-tight walls 


Chimney liner comforming to 
Subsection 9.21.3. 


50 mm (2") clearance 
between the wood and the 
sides of the masonry chimney 
(9.21.5.1.) 


Maximum 45° 


12 mm (1/2") offset 
recommended for 
better efficiency 


tz Parging 


50 mm (2") clearance 
for damper control 
mechanism 
(9.22.9.2.) 


Smoke chamber 
(9.22.7.1.) 
Damper 
Throat 


50 mm (2") firebrick 
(9.22.2.2.) 


Stagger firebrick and 
backup masonry joints 
(9.22.2.2.) 


PZLZLZLA 
lar 


Minimum 25 mm (1") 
firebrick on floor 
(9.22.2.2.) 


All solid fuel-burning fireplaces 
require a supply of combustion 
air from the outdoors that 
complies to Article 9.22.1.4. 


(9.22.7.1.) 
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FIREPLACE INSERTS 


Fireplace inserts are required to be in- 
stalled in conformance with CAN/CSA- 
B365, “Installation Code for Solid Fuel 
Burning Appliances and Equipment” 
by Article 9.22.10.2. A fireplace insert 
may only be installed in a fireplace that 
has at least 190 mm (7-1/2") of solid 
masonry between the smoke chamber 
and any combustible materials unless 
the insert is designed and listed for 
lower clearances. 


Provide a factory-built chimney liner 
from the throat of the insert to the top of 
the chimney or completely seal the 
connection between the chimney flue 
and insert. Refer to Figure 10.7 for 
other details. 


CHIMNEYS AND FLUES 


BUILDING CODE REFERENCES 


DIVISION B 


GrSilies Masonry or Concrete Chimneys 


SGI as Metal Smoke Stacks 
ce alee), Proximity to Existing Above 
Ground Electrical Conductors 
9.21.1.1. Application 
ales Factory-Built Chimneys 
ile Flue Pipes 
9.21.1.4., Chimney or Flue Pipe Walls 
OA as Chimney Flue Limitation 
9.21.2.2. Connections of More Than One 
Appliance 
OATS Inclined Chimney Flues 
9,21.2.4, Size of Chimney Flues 
2 We i Fireplace Chimneys 
9.21.26. Oval Chimney Flues 
21.301. Lining Materials 
QA Joints in Chimney Liners 
Gi21.3i3. Clay Liners 
9,21.3.4. Firebrick Liners 
GiZ21,316; Concrete Liners 
O12 1 iy etal Liners 
eM Chil Le nstallation of Chimney Liners 
9.21.3.8. Spaces between Liners and 
Surrounding Masonry 
9,.21.3.9. Mortar for Chimney Liners 
9,21.3.10. Extension of Chimney Liners 
9,.21.4.1 Unit Masonry 
9.21.4.2. Concrete 
21.4.3. Footings 
9.21.4.4 Height of Chimney Flues 
9.21,.4.5. Lateral Stability 
21.4.6. Chimney Caps 
21.4.7, Cleanout 
9.21.4.8. Wall Thickness 
9.21.49 Separation of Flue Liners 
9.21,.4.10. Flashing 
O20 Clearance from Combustible 
Materials 
O21 02 Sealing of Spaces 
CWA ave. Support of Joists or Beams 
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Extend the entire height of the 
chimney with a listed chimney liner 


Combustible material : 
attached to the fireplace 
facing within 900 mm (2' 11") 
above or to the sides of the 
insert must be removed 
unless insert is listed 
with lesser clearances 


900 mm 
(2' 1 1 i) 


450 mm 
(17-3/4") 


Extend hearth usin 
min. 10 mm (3 8") thick 
noncombustible 
material to compensate 
for the insert protruding 
in front of fireplace 
facing 


Figure 10.7 
Fireplace Inserts 


Chimneys are used to exhaust the by- 
products from the combustion of a fuel 
such as oil, gas, or wood. The chim- 
ney, by definition is the entire structure 
provided to allow the exhaust of un- 
wanted fumes or smoke. The liner is 
the inner surface of a chimney ex- 
posed to the exhausted by-products. 
The passage through which these 
fumes or smoke travel is referred to as 
the flue. 


The requirements for fire safety and 
health that follow must be strictly ad- 
hered to. The requirements for the ex- 
haust of smoke from fireplaces as well 
as other appliances within the scope of 
the Guide are detailed in this section. 
Chapter 11 Mechanical Systems of this 
Guide identifies other appliances that 
require chimneys. 


Gas and oil-fired appliances must be 
designed and installed according to 
specific applicable standards. Local 
gas utilities can provide more informa- 
tion. 


Note: 
This is an example 
method of installation. 


Other methods are 
allowed by the Code, 
please refer to the 
standard CAN/CSA- 
B365. 


Flue collar sealing 
plate 


Metal connecting 
flue collar 


Shroud 


Metal liner, firebrick 
or other masonry 
must not be 
removed to 
accomodate the 
insert 


* Insert must not be 
installed in a factory 
built fireplace 
(from CAN/CSA-B365) 


(9.22.10.1.) 


GENERAL REQUIREMENTS 


The requirements of Part 9 of the Code 
are limited to chimneys that are no 
greater than 12 m (39' 4") in height, 
constructed of masonry or concrete, 
and that serve fireplaces or appliances 
having a total combined output of 
120 kW (410,000 BTU/h) or less. The 
installation of flue pipes for appliances 
such as stoves, cooktops, prefab- 
ricated fireplaces, and space heaters 
are governed by CAN/CSA-B365, “In- 
stallation Code for Solid-Fuel Burning 
Appliances and Equipment”. As noted 
earlier, all prefabricated fireplaces re- 
quire factory-built chimneys. The in- 
stallation of these chimneys is regulat- 
ed by CAN/ULC-S629, “650 °C 
Factory-Built Chimneys”. Additional 
chimney requirements are found in the 
corresponding section of the Code. 


A flue must be constructed completely 
air-tight so as to prevent any smoke, 
burning embers, or flames from escap- 
ing and creating a fire hazard. 
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CLEARANCE OF CHIMNEYS AND FLUES 
TO COMBUSTIBLES 


Clean out openings for fireplaces re- 
quire a minimum clearance of 150 mm 
(5-7/8") from combustible material. 


Clearance of combustible materials 
from chimneys is required as shown in 
Figure 10.8. A minimum of 50 mm (2") 
of clearance is required for interior 
chimneys and 12 mm (1/2") clearance 
for exterior chimneys. 


Combustible flooring, subflooring and 
ceiling finish materials require a mini- 
mum clearance of at least 12 mm 
(1/2") from masonry or concrete chim- 
neys as shown in Figure 10.9. All 
spaces created from these clearances 
must be sealed at the top or bottom as 
shown in Figure 10.9 with a noncom- 
bustible material. This seal must be 
air-tight to prevent the passage of 
smoke. Sheet metal is a suitable mate- 
rial for this purpose. 


Joists and beams can be supported 
by masonry walls that enclose chim- 
neys if combustible framing is sepa- 
rated by at least 290 mm (11-1/2") of 
solid masonry. Figure 10.10 summa- 
rizes the requirements of fireplaces 
and chimneys for minimum clearances 
from combustible construction. 


Exterior 
chimney 


Seal space between chimney 
and combustible framing with 
noncombustible material such 
as sheet metal at the top or 
bottom (9.21.5.2.) 


Figure 10.8 
Clearance from Combustible Materials 


Interior 
chimney 


(9.21.5.1.) 


12 mm (1/2") 
' clearance min. 


flooring 


Be 


framing clearance min.: 
- 12 mm (1/2") for exterior chimneys 
- 50 mm (2") for interior chimneys 


noncombustible 
seal (eg. sheet metal) 
(9.21.5.2.) 


masonry or concrete 
chimney 


Figure 10.9 
Clearances from Combustible Materials and Sealing Around Chimneys 


(9.21.5.1.(3)) 
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Fireplaces and Chimneys: Clearance from Combustible Construction 


Minimum Clearance 


Component 


from Combustible Materials 


Si etn 


Masonry or Concrete 
Chimneys 


Cleanout Opening 


CHIMNEYS 


Chimney Flue | 


Fireplace Opening or 
Heat Circulating Duct 
| Opening 


Back and Sides of 
a Solid Fuel-Burning Fireplace 


FIREPLACES 


| Back and Sides of the 
| Smoke Chamber | 
| of a Solid Fuel-Burning Fireplace | 


_ Figure 10.10 


| Summary of Clearance from Combustible Construction Requirements _ 


| | All spaces between chimneys and combustible material must be 
sealed with noncombustible material 


«50 mm (2") for interior 

» 12 mm (1/2") for exterior 

» 12 mm (1/2") from combustible 
flooring, subflooring and ceiling finishes 

«150 mm (5-7/8") 


Se Re 


* 290 mm (11-1/2") of solid masonry from 
joists and beams if supported by the masonry 
walls enclosing the flue 


«150 mm (5-7/8") 

* 300 mm (11-3/4") if combustible material projects | 
more than 38 mm (1-1/2") out from the face 
of the fireplace 


= 100 mm (4") for an interior wall 
» 50 mm (2") for an exterior wall 


| 
tS es Se | 
| 


* 50 mm (2") for an interior wall 
«25 mm (1") for an exterior wall 


LIMITATIONS FOR CHIMNEY FLUES 


Chimneys serving fireplaces cannot 
serve any other appliance. More than 
one appliance may be connected to a 
chimney flue which has been designed 
to provide adequate draft provided all 
the appliances are located on the 
same floor. The connection of a solid 
fuel-burning appliance must be locat- 
ed below any connections serving ap- 
pliances that burn other types of fuel. 
Solid fuel- burning appliances must 
not be connected to a flue that serves 
a natural-gas or propane-fired appli- 
ance. It must also not be connected to 
a flue that serves an oil-burning appli- 
ance unless listed in the installation 
requirements and both of the applianc- 
es meet the installation requirements. 


A chimney must not be inclined more 


than 45° to the vertical. See Figure 
TOs: 
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The size of a chimney flue for a fire- 
place must conform to the tables in 
Figure 10.12 and 10.13. A chimney 
flue may be oval in section provided 
that the required cross-sectional area 
is equivalent to the required area. The 
width of an oval flue must not be less 
than 2/3 its breadth. The requirements 
for chimney flue heights are discussed 
later on in Figure 10.17. 


Flues serving any other appliances 
must conform to Section 1.5, or to 
CAN/CSA-B365 “Installation Code for 
Solid-Fuel Burning Appliances and 
Equipment”. A chimney flue is re- 
quired to be at least equal in cross- 
sectional area to that of the flue pipe 
from the appliance which is connected 
to it. The standard identifies examples 
of methods for passing a flue pipe 
through a combustible assembly. Ex- 
cerpts from the standard can be found 
at the end of this chapter, however it is 
important to consult the standard for 
the full details. 


Figure 10.11 
Inclination of Chimney Flues (9.21.2.3.) 
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Diameter of Round Flues for Fireplace Chimneys 
| 
ilar Height 
m, ( -in) 


10-13 


ee uy 


>4.5 to 5.9 


>5.9 to 8 


>8.9 to 12 | 


| 


3.0 to 4.5 9 
ie (9' 10" to 15') (>15' to 19' 8") (>19' 8" to 29' 6") (>29' 6" to 39' 3") | 
m ee SS ee aicoeeren = eS | eee - = — 
Flue diameter 
mm, (in) | 
Min. Max. Min. Max. Min. Max. Min. Max. 
SS eo eee Tat = ae ae 
Up to 0.150, (Up to 1.6) 110 170 100 160 90 150 90 | 150 
(4-3/8) (6-5/8) (4) (6-1/4) (3-5/8) (5-7/8) (3-5/8) (5-7/8) 
0.151 to 0.250, (1.6 to 2.69) 150 210 130 190 130 190 120 180 
(6) (8-1/4) (5-1/8) | (7-3/8) (5-1/8) (7-3/8) (4-3/4) (7) 
| 0.251 to 0.350, (2.69 to 3.77) 180 240 160 220 150 210 140 200 
(7-1/8) (9-3/8) (6-3/8) (8-5/8) (6) (8-1/4) (5-5/8) | (7-3/4) | 
0.351 to 0.500, (3.77 to 5.38) 220 280 200 | 260 190 250 170 230 
(8-3/4) (11) (7-7/8) (10-1/8) (7-1/2) (9-3/4) (6-3/4) (9) 
0.501 to 0.650, (5.38 to 6.99) 260 320 230 290 220 280 200 | 260 
(10-1/4) (12-1/2) (9-1/8) (11-3/8) (8-3/4) (11) (7-7/8) (10-1/8) 
| 0.651 to 0.800, (6.99 to 8.60) 290 350 260 320 240 300 220 280 
(11-1/2) (13-3/4) (10-1/4) (12-1/2) (9-1/2) (11-3/4) (8-3/4) (11) 
0.801 to 1.00, (8.60 to 10.76) 330 390 290 350 270 330 250 | 310 
(13) (15-1/4) (11-1/2) (13-3/4) (10-3/4) (12-7/8) (9-7/8) (12-1/8) 
1.01 to 1.20, (10.76 to 12.91) 360 420 320 380 300 360 270 330 
(14-1/4) (16-1/2) (12-5/8) | (14-7/8) (11-7/8) (14-1/8) (10-3/4) (12-7/8) 
1.21 to 1.40, (12.91 to 15.06) 390 450 350 410 330 390 300 360 | 
(15-3/8) (17-5/8) (13-7/8) (16-1/8) (13) (15-1/4) (11-7/8) (14-1/8) 
| 1.41 to 1.60, (15.06 to 17.22) 420 480 380 | 440 350 | 410 320 380 
(16-5/8) (18-7/8) (15) (17-1/4) (13-7/8) (16-1/8) (12-5/8) (14-7/8) 
1.61 to 1.80, (17.22 to 19.37) - - 400 460 370 430 340 | 400 
| (15-3/4) (18) (14-5/8) (16-7/8) (13-1/2) | (15-3/4) 
1.81 to 2.00, (19.37 to 21.52) - - - - 400 460 360 420 
(15-3/4) (18) (14-1/4) (16-1/2) 
2.01 to 2.20, (21.52 to 23.67) E : cae a ; : Sedna a 440 
(15) | (17-1/4) 
Note: Imperial conversions have been rounded up or rounded down depending on maximum or minimum. 
Figure 10.12 
Diameter of Round Flues for Fireplace Chimneys (9.21.2.5.) | 
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Rectangular Flue Sizes for Fireplace Chimneys 


Chimney Height, m, » (ft in) 


[MERRY a ee er ce |  >5.9to 8.9 SSG aaa 
Bs eesti (9' 10" to 15) ___ ©18'to 19" 8") | (19! 8 to 296") (>29' 6" to 39' 3") | 
(ft?) | Flue Size, mm, (in) 
Min. | Max. Min. = Max. ~—SsMin. | TiMak? o/s Rite ta) Ue Max= | 
Up to 0.150, 200x200 200x200 100x200 100x200 100x200 100x200 100x200 100x200 — 
(1.6) | (8x8) | (8x8) (4 x 8) (4x8) | (4x8) | (4x8) (4x8) = (4x8) 
0.151 to 0.250, 200x200 200x200 200x200 200x200 200x200 200x200 200x200 200x200 
(1.6 to 2.69) faeit(S:X-8)." a}\\ a(S X16) nematmmin( © x0) emme( 308). alaen(®:X:6)— sw (S-X 8) (8x8) (8x8) 
0.251 to 0.350, — 200x300 200x300 200x200 200x300 | 200x200 200x200 | 200x200 200x200 
(2.69 to 3.77) (8x12) | (8x12) | (8x8) (8 x 12) (8 x 8) (8x8) | (8x8) | (8x8) 
0.351 to 0.500, 300x300 300x300 200x300 200x300 200x300 200x300 200x200 200x300 | 
(3.77 to 5.38) (12x 12) (12x12) | (8x12) | (8x12) 6x12) (8x12) | (8x8) | (8x12) | 
| | 
0.501 to 0.650, - 300x300 300x400 300x300 300x300 300x300 300x300 200x300 200x300 
(5.38 to 6.99) e212) 9) 42 xai6) (12x12) | (12x12) | (12x12) | (12x12) | (6x12) | (8x12) 
0.651 to 0.800, 300x400 300x400 300x300 300x400 300x300 300x300 300x300 300x300 | 
(6.99 to 8.60) | (12x16) | (12x16) (12x12) | (12x 16) C12 12) AZ 12)e Ante xe) | (12x12) | 
0.801 to 1.00, 400x400 400x400 300x400 300x400 300x400 += 300x400 += 300x300 += 300 x 300 
(8.60 to 10.76) (16x16) | (16x16) | (42x16) | (12x16) | (12x 16) (12 x 16) (12x12) (12x12) 
1.01 to 1.20, — 400x400 400 x 400 400x400 400x400 300x400 | 300x400 300x400 300 x 400 
(10.76 to 12.91) (16 x 16) (16x16) | (16x16) | (16x16) (12x 16) (12x16) | (12x16) (12x 16) 
1.21 to 1.40, - - 400x400 | 400x400 400x400 400x400 300x400 300x400 
(12.91 to 15.06) | | (16x16) (16x16) (16x 16) (16x16) (12x16) | (12x 16) 
1.41 to 1.60, : | : : | S | 400x400 | 400x400 400x400 400x400 
(15.06 to 17.22) | | | (16x16) | (16x16) (16x 16) (16 x 16) 
1.61 to 1.80, | : | ; | é | : | t : | 400x400 | 400x400 
(17.22 to 19.37) | | | (16x16) (16x 16) 
} | | | | 
1.81 to 2.00, | 2 : | : y | E | : 400x400 400x400 
(19.37 to 21.52) Ee | AK. > i ci aed eee Pe Cl6.ele)arieetiox 16) 5 
Note: Imperial conversions have been rounded up or rounded down depending on maximum or minimum. | 
Figure 10.13 | 
Rectangular Flue Sizes for Fireplace Chimneys: (9:21.2.5.) | 
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CHIMNEY LINERS 


A chimney constructed of masonry or 
concrete must be lined with concrete, 
Clay, firebrick, or metal. The liner must 
be installed at the time of chimney con- 
struction. 


Chimney liner installed 
when surrounding 
masonry is installed 
(9.21.3.7.) 


A space not less than 

10 mm (3/8") shall be left 
between the chimney liner 
and the surrounding 
masonry and shall not be 
filled with mortar 


The joints of linings must be sealed to 
prevent any escape of smoke, fumes, 
or condensate into the assembly of the 
chimney. The mortar joints of clay or 
firebrick liners must be struck flush to 
make a smooth continuous surface 
that will reduce the build-up of soot on 


the liner, Joints must be sealed to 


provide a barrier to the 
passage of flue gases and 
condensate and must be 
struck flush (e.g. mortar 
consisting of 1 part Portland 


cement to 3 parts sand) 
(9.21.3.2.) © 


Concrete liners must conform to 
Clause 4.2.6.4 of CAN/CSA-A405M, 
“Design and Construction of Masonry 
Chimney and Fireplaces.” 


ure 10.14 
aoe Space between Liners and Chimney Walls (9.21.3.8.) 
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Figure 10.15 
Chimney Liner Extensions 


Extend liner above 
chimney cap 

minimum 50 mm (2") 
maximum 100 mm (4") 


Chimney cap 


Chimney liner 


Thimble 
Lowest flue pipe 
connecting into liner 


Chimney liner must extend 
min. 200 mm (7-7/8") 
below lowest flue pipe 


Corbelling 


Cleanout with tight-fitting door 
(9.21.4.7.) 


Cleanout installed near the 
base of the chimney flue 


(9.21.3.10.) 


Clay liners must comply with CAN/ 
CSA-A324M “Clay Flue Liners,” be at 
least 15.9 mm (5/8") thick, and be able 
to resist softening, splitting, or crack- 
ing at temperatures up to 1100°C 
(2012°F), 


Firebrick liners must comply with 
ASTM C27, “Classification of Fireclay 
and High Alumina Refractory Brick” 
and mortar for these liners must com- 
ply with CAN/CGSB 10.3, “Air Setting 
Refractory Mortar.” 


Metal liners must be constructed of 
stainless steel not less than 0.8 mm 
(0.012 in) thick. Metal liners may be 
used only in chimneys serving gas or 
oil burning appliances. Masonry chim- 
neys serving solid fuel-burning appli- 
ances may be permitted to use a metal 
chimney liner if tests show that such 
liners will provide an equivalent level of 
safety as indicated in Article 9.22.10.2. 


Aspace of not less than 10 mm (3/8") is 
required between the liner and the 
chimney walls. This space must not be 
filled with mortar. Refer to Figure 10.14. 


Chimney liners used for solid fuel, gas, 
or oil burning appliances must be butt- 
ed using mortar consisting of 1 part 
Portland cement to 3 parts sand by 
volume. Chimney liners used for solid 
fuel appliances may optionally use 
mortar that conforms to CAN/CGSB 
10.3, “Air Setting Refractory Mortar.” 


A chimney liner is required to extend at 
least 200 mm (7-7/8") below the lowest 
flue pipe connected to it. The liner is 
also required to extend at least 50 mm 
(2") and not more than 100 mm (4") 
above the chimney cap. Refer to Fig- 
ure 10.15. 
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Figure 10.16 


oe 
en 


ES 


Separation of Chimney Flues in the Same Chimney 


SS 


Chimney wall 
Clay Flue liners 


70 mm (2- 3/4") minimum of 
masonry or concrete when 
flue liners are clay 


OR 


90 mm (3-1/2") minimum 
firebrick when flue liners are 
made of firebrick 


Firebrick Flue liners 


Chimney wall made of 
ordinary brick 


MASONRY AND CONCRETE CHIMNEYS 


The wall thickness of a chimney must 
be at least 70 mm (2-3/4") solid mason- 
ry excluding the liner thickness. The 
separation of flues, where more than 
one are inachimney, requires 70mm 
(2-3/4") of masonry or concrete (not in- 
cluding the liner thickness), or at least 
90 mm (38-1/2") of firebrick may be 
used. Refer to Figure 10.16. 
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A chimney must be in all cases at least 
900 mm (2' 11") above the highest 
point that the chimney contacts a roof. 
Refer to Figure 10.17. A chimney must 
also be not less than 600 mm (28-5/8") 
above any part of the roof that is within 
3m (9' 10") of the chimney. A chimney 
does not need to be laterally braced if 
it extends not more than 3.6 m (11! 10") 
above the roof or masonry wall and has 
no horizontal outside dimension less 
than 400 mm (15-3/4"). When lateral 
bracing is required to provide stability 
under wind loads, chimneys must 
conform to Subsection 4.3.2. in the 
Code and be designed by acompetent 
individual. 


A cap that is waterproof and con- 
structed with reinforced concrete, ma- 
sonry, or metal must be placed on the 
top of the chimney. This cap must al- 
low water run-off and provide a drip not 
less than 25 mm (1") from the chimney 
wall on the underside of the capping 
projection. 


Caps that are cast-in-place concrete 
only require a sufficient soace between 
the cap and the liner to fill with a bond 
break. Refer to Figure 10.18. Caps 
that are precast concrete or masonry 
require a space for a bond break as 
well as flashing which is sealed to the 
liner and runs out under the cap. Refer 
to Figure 10.19. 


A cleanout must be provided for chim- 
neys that do not serve a masonry fire- 
place. A tight fitting metal door must be 
provided at the bottom of the chimney. 
Refer to Figure 10.15. 


Flashing must be provided at junctions 
with adjacent materials to restrict the 
penetration of water into the chimney 
and the building envelope. 
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900 mm (2' 11") 
minimum 


900 mm (2' 11") 
minimum 


less than 
3m (9' 10") 


600 mm (23-5/8") 
minimum 3m (9' 10") 


600 mm (23-5/8") 
minimum 900 mm (2' 11") 

minimum 

900 mm (2' 11") 

minimum 


wi More than one tie is 
recommended 


Bracing is required when: 

1. the height of a chimney is greater than 
3.6 m (11' 10") above the roof or the masonry 
wall of which it forms a part 

2. any horizontal outside dimension of the 
chimney is less than 400 mm (15-3/4"), 

3. additional lateral stability is needed to resist 
wind loads in accordance to Subsection 4.3.2. 


Figure 10.17 
Height of Chimney Flues 


oo 
Nv 
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oR 
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Flue liner © 


Bond break and sealant 


Slope away from liner 
Cast in place concrete 
chimney cap 


Drip (capillary break) 


Minimum 25 mm (1") 
from drip to chimney wall 


Chimney wall 


Figure 10.18 
Cast in Place Chimney Cap (9.21.4.6.) 


Flue liner 


Sealant 


Slope away from liner 


Jointed precast concrete 
or masonry chimney cap 


Drip (capillary break) ‘ 
Metal flashing mrt x 
(9.21.4.10.) 


Minimum 25 mm (1") : 
from drip to chimney wall SS 


Chimney wall 


Figure 10.19 © 


Precast Concrete or Masonry Chimney Cap (9.21.4.6.) 
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| Excerpts from: Note: Some chimney, ananutactires do not recommend the | 
y sections for this application. | 
| CAN/CSA B365 

"Installation Code for | 
= . Clay flue |i 
 Solid-Fuel-Burning Re ace 


Appliances & Equipment" 


Protruding bead | 
Please consult the standard for full details. 


| 
| Refractory mortar 


Section of stainless steel 
breech pipe 


Bed or mortar | 
under breech pipe 


Mechanical fastening 
(at three points by 
not at bottom of pipe) 


Thimble 


Flue pipe 


Seal with high 
temperature 
sealant 


Tl TIT 


CUE 
RURRELE 


(b) Using a Thimble 


Figure 1 - Attachment of a Flue Pipe to a Masonry Chimney 


De Ontario 


10-20 Fireplaces, Chimneys, and Flues 2014 CODE AND CONSTRUCTION GUIDE 


Exce rpts from: Note: Some chimney manufacturers do not recommend the 
: use of their chimney sections for this application. 

CANICSA B365 ul 4 | 

"Installation Code for 

Solid-Fuel-Burning 


Sheet metal (or other noncombustible 

material) cover on one side only. | 
If covers are used on both sides, 

each cover shall be on noncombustible 

spacer at least 21 mm (7/8 in) clear 

of the wall. 


Appliances & Equipment" 


Please consult the standard for full details. 


Hole in wall shall provide at 
least 450 mm (18 in) clearance == 


between the flue pipe and the wall 25 mm (1 in) clearance 


between shield and pipe 


(a) Flue Pipe Installation Through a Wall of Combustible Material - No Protection 


450 mm (18") 
; unless protected. | 
Sheet metal cover on one side only. (See CSA B65) | 
If cover is also used on the other side, Ceiling 
the sheild shall protrude through it by 
at least 25 mm (1 in) and to the extent 
that the minimum unprotected wall 
distance is at least 450 mm (18 in). 
Sheet metal 
cover (spaced 
21 mm (7/8”) | 
from combustible 


Hole in wall to wall) 


provide at least 
255 mm (9 in) 
clearance 
between flue 
pipe and wall 


Sheet metal radiation shield minimum 
(supported on one end, open on gap 

both ends). The shield shall not be 

closer than 21 mm (7/8 in) to either 

the flue pipe (see refer to CSA B365) 

or the combustible wall. The length 

shall be sufficient to provide a minimum 

(diagonal) distance of 450 mm (18 in) 

from pipe to wall (ie. sleeve could be 

smaller in diameter but longer than | 
the one illustrated). 


4+—————_ Combustible wall 


(b) Flue Pipe Installation Through a Wall of Combustible Material - Sheet Metal Protection 


Figure 2 
Passing a Flue Pipe Through a Wall of Combustible Material 
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CANI/CSA B365 use of their chimney sections for this application. 


Excerpts from: Note: Some chimney manufacturers do not recommend the | 


"Installation Code for 
Solid-Fuel-Burning 
Appliances & Equipment" 


Please consult the standard for full details. } 
Clay flue liner 


21mm (7/8 in) minimum 
. 450 mm (18") min clearance 
= 


\ Wall shield 


Sealing plate ne maintain 


Chimney sections 
vapour barrier 


used shall be of 

the solid-pack, 

insulated type, having 

metal caps factory- 

installed at each —— 
end, and of a type 

certified for 

50 mm (2 in) clearance 

to combustible 

material. 


0 


Flue pipe 


REPAREDOEOE 
Ml 
LST 


Seal with high peasy 
temperature sealant af 


\ 


See Figure 1 (a) 
for fastening method 


450 mm (18") min. clearance 


Combustible wall 


(c) Flue Pipe Installation Through a Wall of Combustible Material 
into a Masonry Chimney (Interior or Exterior) Using a Length of 
Factory-Built Insulated Chimney as a Radiation Shield 


Figure 2 
Passing a Flue Pipe Through a Wall of Combustible Material 


50 mm (2") min. clearance 


~ y] 
Ex N Section of stainless steel 
breech pipe 


High temperature sealant 


50 mm (2") min clearance 


High temperature sealant 
Section of factory built chimney 


ay ©, | Fastening screw 
| 
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MECHANICAL 
SYSTEMS 


Mechanical systems in housing typically deliver soace heating and 
cooling (air-conditioning), ventilation and domestic water heating. 
Chapter 12 deals with some of the key plumbing requirements in 
the Code. It’s not always easy to separate mechanical systems from 
plumbing and electrical systems in modern housing, especially 
where they are integrated by sophisticated technologies. A review 
of each of the systems, their interrelations and their respective Code 
requirements is always necessary prior to finalizing a design and 
commencing construction. 


Space heating systems must be adequately sized to deliver enough 

6) heat to maintain minimum inside design temperatures. Heat must 
then be distributed to all rooms or habitable spaces to maintain 
indoor design temperatures that satisfy occupant comfort 
requirements. The same consideration should also be given to 
cooling systems. 


KEY POINTS 


Mechanical systems must be designed and installed to fulfill the 
following functions: 


* deliver adequate heating to all occupied rooms of a dwelling 
unit to satisfy occupant comfort requirements; 


¢ deliver adequate cooling (where desired) to all occupied 
rooms of a dwelling unit to satisfy occupant comfort require- 
ments; 


- allow capacity to deliver adequate fresh air to promote occu- 
pant health and safety; and 


* allow access for servicing and maintenance of all installed 
equipment. 
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Ventilation provides minimum outdoor 
air needed for occupants. Furthermore 
it helps to respond to recent improve- 
ments in envelope air tightness and the 
need to control unhealthy levels of in- 
door air contaminants from building 
materials, furnishings and occupant 
lifestyles. The ability of mechanical 
ventilation systems to provide ade- 
quate, occupant controlled rates of 
ventilation is now recognized as a mini- 
mum Code requirement. The impact of 
ventilation system operation on dwell- 
ing unit pressure imbalances and spill- 
age susceptible combustion equip- 
ment has also been recognized. 


The integration of mechanical system 
functions is becoming increasingly 
common and_ viable. Whether 
employing an integrated mechanical 
system or a number of conventional, 
separate systems to heat, cool and 
ventilate the dwelling unit, consider- 
ation should be given to the layout of 
equipment, ducts and piping. Equip- 
ment noise, for instance, can be 
significantly reduced with the appro- 
priate preplanning. Preplanning and 
appropriate system selection can also 
reduce possible conflicts between 
mechanical and other dwelling unit 
systems including the structural and 
envelope systems. 
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HEATING AND AIR 
CONDITIONING 


BUILDING CODE REFERENCES 


DIVISION B 
6.2.1.4. 
6.2.4.3, 


Installation Standards 
Construction and Installation of 
Ducts and Plenums 


6.2.4.7. Return-Air System 

6.2.4.8. Coverings, Linings and 
Insulation 

6.2.4.10. Clearances of Ducts and 
Plenums 

G2 omn Location of Appliances 

Gi2iene Lining or Backing 

eyrereinal ate Design and Installation 
Requirements 

ORS Sine Solid Fuel-Burning Appliances 

OSStoan Indoor Design Temperatures 

ISsisiz Outdoor Design temperatures 


This section deals with the space heat- 
ing and air conditioning (cooling) sys- 
tems in housing as governed by the 
requirements of Section 9.33. of the 
Code. Part 6 of the Code also contains 
many requirements for mechanical 
systems that extend beyond the pre- 
scriptive provisions of Part 9. In most 
cases, competent design is required in 
applying the requirements of Part 6. 


Due to the range of available heating 
and cooling equipment and the highly 
specialized nature of the technology, a 
number of related standards are ref- 
erenced in Section 9.33. and Part 6. 
These referenced standards together 
with the specific provisions of the Code 
govern the selection of heating and 
cooling equipment, system design and 
installation. 


DESIGN AND INSTALLATION 
REQUIREMENTS 


Section 9.33. and Part 6 of the Code re- 
quire that heating and air-conditioning 
systems be designed, constructed 
and installed in accordance with good 
engineering practice such as de- 
scribed in the applicable HRAI (Heat- 
ing, Refrigerating and Air-Conditioning 
Institute) publications, ASHRAE 
(American Society of Heating, Refrig- 
erating and Air-Conditioning Engi- 
neers) Handbooks and Standards and 
other applicable standards listed in 
Sentence 6.2.1.1.(1) and = Article 
6.2.1.4. of the Code. 


The capacity of heating and cooling 
appliances can be determined using 
CAN/CSA-F280, “Determining the Re- 
quired Capacity of Residential Space 
Heating and Cooling Appliances.” Al- 
ternative methods or standards con- 
forming to good engineering practice 
are also permitted, provided design 
temperatures conform to Supplemen- 
tary Standard SB-1 of the Code. 


Earth energy systems are permitted to 
be installed for use in dwelling units 
and small buildings if they are de- 
signed and installed in accordance 
with CAN/CSA-C448.2, “Design and 
Installation of Earth Energy Systems for 
Residential and Other Small 
Buildings.” 


Access to mechanical equipment for 
maintenance and inspection purposes 
is required in all installation standards. 
Equipment must also be protected 
from freezing. Refer to Chapter 6 of this 
Guide for the fire protection require- 
ments that may apply. Figure 11.1 
identifies among other things the clear- 
ance from combustibles for heating 
supply ducts. 


Contact local utilities and verify all re- 
quirements for the heating and cooling 
system options being considered. In 
Ontario, the Technical Standards and 
Safety Authority regulates the installa- 
tion of oil and gas furnaces. Only certi- 
fied technicians are permitted to install 
these systems. 
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Fire block and separate unused 
portion of return air chase 
along wall studs 


Return air inlet > iano 


Return air 
Blocking 


| ie 
TIKI Block unused 
portion of 
return air 
chase inside 
bulkhead 


Blocking 


Enclose bottom 
return air chase 
w/ noncombustible 
material (e.g. 
opp) board or 
sheet metal) 
(6.2.4.7.) 


Note: check furnace label for allowable plenum clearance 


Figure 11.1 
Return Duct Requirements and Supply Duct Clearances 


Plenum clearance 75 mm (3") or less 


Min 75 mm (3") where duct leaves plenum 


-— May reduce to 12 mm (1/2") clearance 
450 mm (17-3/4") away from plenum 


Line of combustible construction 


Clearance may reduce to zero 
where duct is adequately shielded 
from direct radiation from furnace 


Plenum clearance greater than 75 mm (3") but not more than 150 mm (5-7/8") 


-—— Maintain required clearance for minimum 1.8 m 
(5' 11") horizontal distance 


Line of combustible construction 


May reduce to minimum 12 mm (1/2") beyond a point 

1.8 m (5' 11") measured horizontally from furnace plenum 
Clearance may reduce to zero where duct is 

adequately shielded from direct radiation from furnace 


Plenum clearance greater than 150 mm (5-7/8") 


Maintain horizontal distance for min 1 m (3' 3") 


Minimum 150 mm (5-7/8") clearance for 
1 m (3' 3") to 1.8 m (5' 11") from plenum 


Min 8 mm (5/16") 
clearance beyond 
offset or bend 


Furnace Minimum 25 mm (1") clearance 


1.8 m (5' 11") beyond plenum 
(6.2.4.10.) 


be Ontario 


11-4 Mechanical Systems 


2014 CODE AND CONSTRUCTION GUIDE 


Legend 


1 Listed appliances under CAN/CSA-B365 
“Installation Code for Solid Fuel-Burning 
Appliances and Equipment” 


2 Floor protector on combustible floor or 
floor covering may be a laboratory listed 
type protector or may consist of a layer of 
0.38 mm (15 mil) thick sheet of metal or 

a grouted ceramic floor tile surface installed 
in accordance with the Building Code 
extending at least 450 mm (18") beyond 
any side having a door, and 200 mm (8") 
beyond the appliance on the other sides 


3,4,5 These clearances are set by the 
manufacturer and certified by the testing 


1 Existing/non-listed appliances under 
CAN/CSA-B365 “Installation Code for 
Solid Fuel-Burning Appliances and 
Equipment” 


2 Floor protector on combustible floor or 
floor covering may be a laboratory listed 
type protector or may consist of a layer of 
0.38 mm (15 mil) thick sheet of metal or 
a grouted ceramic floor tile surface 
installed in accordance with the Code 
extending at least 450 mm (18") beyond 
any side having a door, and 200 mm (8") 
beyond the appliance on the other sides 


3,4 Minimum clearance at sides and rear 
is 1200 mm (48") for non-shielded 


+ 


Option 1: Hollow Masonry Units 


Firing side 450 mm (18") min. 
Other sides 200 mm (8") min. <> 


Appliance 
(flames not in 
contact with base) 
| 


v 75 mm (3") min. 2 


100 mm (4") hollow 
masonry, Clay or 
concrete units 


We 
\ 
vas 


Option 2: Directly on Floor with Two Metal Plates 


Firing side 450 mm (18") min. | 
Other sides 200 mm (8") min. | 


Appliance 


Option 3: Directly on Floor with Greater Clearance 


Firing side 450 mm (18") min. | 
Other sides 200 mm (8") min. | 


laboratory appliances. Shielded appliances require 
6,7 Clearance between flue pipe and pha oe) at eameca 2c mmies) 
combustibles is 450 mm (18") minimum 475 mm Appliance 
5 Top clearance is 1500 mm (60") for all (7") min | 
types of appliances using solid fuel in Ln Ree fe 
accordance with CAN/CSA-B365 50 mm (2") min. | 
6,7 Minimum clearance from flue pipe to 50 mm (2") min | t 
combustibles is 450 mm (18") except SSeS eae ao eee ee ee Se 
where such combustibles are suitably = (A Rye 
protected \\ Af) AS 
Nat {4 038mm p\\ 
8 1200 mm (48") front or fueling side i HM (AS mil) fi 
clearance ‘iit NY sheet pa 
| oO x} metal (y 
Note: 
In the case where a difference exists between the manufacturer’s installation instructions and the 
requirements of the Standard, the installation instructions shall govern. 
Figure 11.2 
Solid Fuel-Burning Appliance Requirements Derived from CAN/CSA-B365 (9.33.1.2.) 
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SOLID FUEL-BURNING APPLIANCES 


The installation of solid fuel-burning 
stoves, cooktops and space heaters 
including requirements for combustion 
air are governed by CAN/CSA-B365, 
“Installation Code for Solid Fuel- Burn- 
ing Appliances and Equipment”. This 
CSA standard covers issues such as 
accessibility, air for combustion and 
ventilation, chimney and_ venting, 
mounting and floor protection, wall and 
ceiling clearances, installation of 
ducts, pipes, thimbles and manifolds, 
and control and safety devices. Solid 
fuel-burning appliances must also 
meet particulate emission limits as es- 
tablished in the standards listed in Ar- 
ticle 9.33.1.2. 


The use of solid-fuel burning appli- 
ances can trigger additional require- 
ments. Ensure that all equipment and 
materials are certified and comply with 
the applicable standards cited in CAN/ 
CSA-B365. Figure 11.2 illustrates the 
most important considerations relating 
to the installation of woodstoves. Fire- 
places are discussed in Chapter 10 in 
this guide. 


— =. 2 a ees 


Looking | 
Back 


Chapter 10 Fireplaces, | 
Chimneys, and Flues | 


Sb ile? 


Sunrooms and porches: 
heating optional if craw! space 
floor is insulated 


| Finished space 
over garage 
i 20°C (72°F) 


—— 


Finished space 
22°C (72°F) 


Attached garage - 
no minimum _ 
temperature required 


Heated crawl space 
15°C (59°F) 


Finished or 
unfinished basement 
22°C (72°F) 


Special attention to 
rooms over garages 


Figure 11.3 
Heating System Indoor Design Temperatures (9.33.3.1.) 
DOMESTIC WATER 
DESIGN TEMPERATURES HEATING 
The Code states that buildings intend- BUILDING CODE REFERENCES 
ed for occupancy in the winter months 
on a continuous basis must be DIVISION B 
equipped with space heating equip- 9,31,6.2. | Equipment and Installation 


ment capable of maintaining a mini- 
mum indoor temperature at the outside 
winter design temperature. The out- 
side temperature to be used in deter- 
mining the capacity of heating systems 
shall be the January 2.5% design tem- 
perature corresponding to the appro- 
priate municipality as set out in Sup- 
plementary Standard SB-1 of the 
Code. 


Heating equipment must be capable 
of maintaining a minimum indoor tem- 
perature of 22°C (72°F) in dwelling 
units, including basements and rooms 
over garages. For heated crawl- 
spaces, the heating system must be 
capable of maintaining a temperature 
of no less than 15°C (59°F), Figure 11.3 
depicts the heating system indoor de- 
sign temperatures specified in the 
Code. 


Where air-conditioning equipment is 
installed, the system capacity must be 
determined using the July 2.5% dry 
bulb design temperature correspond- 
ing to the appropriate municipality as 
set out in Supplementary Standard 
SB-1. The cooling system should be 
capable of maintaining an indoor tem- 
perature in conditioned spaces of no 
higher than 24°C (75°F). 


The sizing of heating and cooling 
equipment to maintain required indoor 
temperatures is detailed in reference 
standard CAN/CSA-F280-M, “Deter- 
mining the Required Capacity of Resi- 
dential Space Heating and Cooling 
Appliances’. 


9,31.6.3 Corrosion-Resistant Coating 
9.31.6.4 Fuel-Burning Heaters 
9.31.6.5 Heating Coils 

9,33,1.3 Structural Movement 


Domestic water heating or service wa- 
ter heating requirements as they per- 
tain to plumbing may be found in 
Chapter 12 of this Guide. Domestic 
water heaters and their installation 
must conform to the requirements of 
Part 6 of the Building Code if they pro- 
vide space heating. 


Storage tanks for domestic water heat- 
ers fabricated from  corrosion-sus- 
ceptible materials such as steel must 
be coated with zinc, vitreous enamel 
(glass lined), hydraulic cement or oth- 
er corrosion-resistant material. This re- 
quirement is intended to promote ac- 
ceptable water quality as well as 
storage tank durability. 


Service water heaters must be secured 
to the structure to resist overturning in 
areas of high seismic activity (where 
the spectral response acceleration is 
greater that 0.55 as noted in Supple- 
mentary Standard SB-1 of the Code 
(e.g. Ottawa). 


Fuel-burning service water heaters 
must be connected to a chimney flue 
conforming to the requirements of Sec- 
tion 9.21. of the Code, which are de- 
scribed in Chapter 10 of this Guide. 
Heating coils of service water heaters 
must not be installed in a flue or in the 
combustion chamber of a boiler or fur- 
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VENTILATION 

BUILDING CODE REFERENCES 

DIVISION B 

612.16, Heat Recovery Ventilators 

6.2.4.3, Construction and Installation of 
Ducts and Plenums 

YS2T Application 

Seales Mechanical Ventilation for 
Dwelling Units 

9.32.1.3 Ventilation of Rooms and 
Spaces 

9.32.2.1 Natural Ventilation Area 

9.32.2.2 Protection from Weather 
and Insects 

OS 2 ical General 

9,32.3.2 Required Mechanical Ventilation 

Che eae: Total Ventilation Capacity 

9.32.3.4 Principal Exhaust 

OHSS NS Supplemental Exhaust 

932.3.6 Ventilation Systems Coupled 
with Forced Air Heating 
Systems 

9,32.3.7 Ventilation Systems Not 
Coupled with Forced Air 
Heating Systems 

9.32.3.8. Protection Against 
Depressurization 

9,32.3.9. Fan Ratings 

9.32.3.10. Ducts 

9.32.3.11. Heat Recovery Ventilators 

9,32.3.12. Outdoor Intake and Exhaust 
Openings 

9.32.3.13. Installation 

TAS AS Temperature Control in Dwelling 
Units 

eS tee) Residential Furnaces After 


December 31, 2014 


This part of the Guide reviews the ven- 
tilation requirements of the Code. 
These are found primarily in Code Sec- 
tion 9.32. and address the ventilation 
of rooms and spaces in dwelling units 
both mechanically and by natural 
means. Section 9.32. governs me- 
chanical ventilation systems that serve 
only one dwelling unit. Mechanical 
ventilation systems other than self- 
contained systems serving single 
dwelling units must conform to the pro- 
visions of Part 6 of the Building Code. 
Part 6 requires the involvement of a 
competent designer or installer. 


Every dwelling unit that has electrical 
power must be provided with a me- 
chanical ventilation system that con- 
forms to the Code. The occupants 
must be capable of operating the me- 
chanical ventilation system on a year- 
round basis. Individual rooms and 
spaces may be ventilated naturally or 
mechanically. 
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NATURAL VENTILATION 


Rooms and spaces that are ventilated 
by natural means must have unob- 
structed openable ventilation areas, 
typically windows, to the outdoors. 
Figure 11.4 identifies the minimum un- 
obstructed areas that are required for 
natural ventilation within dwelling units. 
Openings, other than windows, that 
have been provided for natural ventila- 
tion must be protected from the weath- 
er and from insects. As well, screening 
must be made of rust-proof material. 


Rooms or spaces in a dwelling unit that 
have not been provided with openings 
for natural ventilation must be ventilat- 
ed mechanically as noted in Subsec- 
tion 9.32.1. of the Code. Mechanical 
ventilation for these spaces must pro- 
vide one-half (0.5) air change per hour 
if the room or space is mechanically 
cooled in the summer or 1.0 air change 
per hour if the space is not mechani- 
cally air-conditioned. Figure 11.5 
shows how to calculate the volume of 
air that corresponds to the air change 
rate. 


Natural Ventilation 


Location 


_ Bathrooms or water closet rooms | 


Minimum 
Unobstructed Area 


| 


0.09 m? (0.97 ft?) 


0.2 percent of the floor area 


0.28 m? (3 ft?) per room 
or combination of rooms | 


| Natural Ventilation 


| Sal cany Unfinished basement space 
| | 
| Dining rooms, living rooms, bedrooms, 
| _ kitchens, combined rooms, dens, recreation — 
| ____| fooms and allotherfinished rooms ie 
| Figure 11.4 


Attics, unheated crawlspaces 
and attached garage volumes 
not included 


Figure 11.5 
Calculating Rate of Air Exchange 


ena Use interior 
dimensions 
rae ia ela ce only 


Rate of Air Exchange 
Calculation 
Hehe DE TT SEED 


1_air changes per hour | 
= 30' x 40' x 17' 

= 19200 cubic feet per hr 

= 19200/60 minutes 

= 320 cfm (cubic ft. per minute) 


0.3 air changes per hour 
= 0.3 x 19200 
| = 5760 cubic ft/hr 
| = 5760/60 minutes 
is = 96 cfm (cubic ft. per minute) 
sn a a a ane 


Dwelling units containing rooms or 
spaces without natural ventilation 
may require a higher ventilation 
system capacity 


(9.32.1.3.(3)) 
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MECHANICAL VENTILATION 


There are essentially two acceptable 
approaches available for the design 
and installation of mechanical ventila- 
tion systems: 


¢ for specific applications the 
mechanical ventilation system can 
conform to Section 9.32. of the 
Code or 


¢ the mechanical ventilation system 
conforms to Part 6 of the Code. 


The requirements of Part 6 in the Code 
are not presented here. Below are 
some details of the specific applica- 
tions that allow a mechanical ventila- 
tion system to conform to Section 9.32. 
of the Code. 


The Code defines four types of dwell- 
ing units that establish which Part of 
the Code applies. Part 6 can be used 
for any of the four types. Part 9 can 
only be used for Type |, Type II or Type 
IV dwelling units (see Dwelling Unit 
Type Definitions on the next page). 
Part 6 must be used for the design and 
installation of all mechanical ventilation 
systems for Type III dwelling units. In 
other words, the mechanical ventila- 
tion provisions of Part 9 cannot be 
used for Type III dwelling units. In ad- 
dition, Part 6 must be used for all dwell- 
ing units with more than 5 bedrooms. 


A heat recovery ventilator must be pro- 
vided for all Type IV dwelling units that 
contain non-forced air electric space 
heating and for all Type II dwelling 
units. 


Total Ventilation Capacity 


The minimum total ventilation capacity 
of the entire ventilation system must be 
0.3 air changes per hour based on the 
conditioned volume of the dwelling unit 
or the sum of the individual room ca- 
pacities as shown in Figure 11.6, 
whichever is greater. The greater value 
between these two values will be the 
overall required ventilation capacity for 
the entire dwelling unit. 


Principal Exhaust Fan 


One of the exhaust fans of the ventila- 
tion system must be identified as the 
principal exhaust fan. This can be the 
fan within a heat recovery ventilator 
(HRV) or, in some cases, a point ex- 
haust fan. The principal exhaust fan is 


Ventilation Capacity 


Room Capacity L/s (cfm) 

Master bedroom‘ 10 (21.2) | 
Other bedrooms 5 (10.6) | 
Living room? 5 (10.6) 
Dining room? 5 (10.6) | 
| Kitchen 5 (10.6) | 
Family room? 5 (10.6) | 
Recreation room 5 (10.6) | 
Basement ° 10 (21.2) | 

Other habitable rooms ¢ 5 (10.6) 
| Bathroom or water closet room 5 (10.6) | 
Laundry room 5 (10.6) 
Utility room 5 (10.6) | 


a = ee ae —— pe 


Notes 
1 Atleast one bedroom in each dwelling unit shall be designated as the master bedroom. 
2 Ventilation capacities assigned to any combined living/dining or family/dining space shall be determined 

as if the spaces were individual rooms. 

3 Where a basement incorporates rooms of the types designated in this table, the assigned ventilation 
capacities for each room shall be specified for those types of rooms. Basement areas used for other 
purposes that exceed 2/3 of the total basement floor area shall be assigned a fan capacity of 10 L/s 

(21.2 cfm). Those that are less than 2/3 of the total floor area shall be assigned 5 L/s (10.6 cfm). | 
4 Other habitable rooms shall be assigned a ventilation capactiy of 5 L/s (10.6 cfm). This does not include 
spaces intended solely for access, egress, storage or service equipment. 


Figure 11.6 
Ventilation Capacity 


(9.32.3.3.) 


Principal Exhaust Fan Capacity 


Number of bedrooms in dwelling unit Capacity L/s (cfm) | 


pes aes a a oS ote Sn NS 


1 15 (31.8) | 
2 22.5 (47.7) | 
3 30 (63.6) 
4 37.5 (79.5) | 
5 45 (95.4) | 


More than 5 | System must comply with Sentence 6.2.1.1.(1) | 


| Figure 11.7 
| Principal Exhaust Fan Capacity 


(9.32.3.4.) | 


intended to operate continuously, 
dealing with indoor pollutants that are 
generated from occupancy. The re- 
quired capacity of the fan can be cal- 
culated from the total number of bed- 
rooms in the building as shown in 
Figure 11.7. Part 6 of the Building 
Code must be used for all dwelling 
units with more than 5 bedrooms. 


11.7 by more than 50%, the controls 
must allow the fan capacity to be ad- 
justed to within +/-10% of the required 
minimum capacity. 


The principal exhaust fan may be con- 
nected directly to a forced air heating 
system. In these cases the principal 
exhaust fan must withdraw air from the 
return side of the system with the ex- 
haust connected not less than 1 m 
(3' 3") upstream from an outdoor sup- 
ply duct. 


The principal exhaust fan must be con- 
trolled by a manual switch. A humidi- 
stat or other automatic control can be 
used provided a manual override ex- 
ists. The switch must be centrally lo- 
cated within the dwelling unit and must 
be marked with the words VENTILA- 
TION FAN. Where the capacity of the 
principal exhaust fan exceeds the re- 
quired minimum capacity of Figure 


The principal exhaust fan may exhaust 
from any room including the kitchen. 
Where the fan exhausts from a kitchen, 
the intake must be located in the ceil- 
ing or on the wall within 300 mm (11- 


3/4") from the ceiling. 
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Supplemental Fans 


Kitchens and bathrooms that are not 
served by the principal exhaust fan 
must have supplemental exhaust fans 
installed. There is no minimum ex- 
haust requirement for these fans. How- 
ever, the principal and supplemental 
fans must at least equal the total venti- 
lation capacity. 


The exhaust fans from kitchens, with 
the exception of range hoods, must be 
installed on the ceiling or no more than 
300 mm (11-3/4") from the ceiling if in- 
stalled on a wall. Required supple- 
mental fans must be controlled by a 
manual switch located in each room 
served even when a shared supple- 
mental exhaust system is used, such 
as a central fan or heat recovery venti- 
lator (HRV). Where the principal ex- 
haust fan serves rooms required to 
have supplemental exhaust, it should 
be controlled by a manual switch wired 
in parallel to the required master man- 
ual switch for principal exhaust 
systems. 


Ducts that serve the principal exhaust 
fan or supplementary exhaust fans 
may be chosen under limited applica- 
tions and based on Tables 9.32.3.4.B 
and 9.32.3.5. of the Code or designed 
in accordance with Part 6 of the Code. 


Ventilation Systems Not Coupled with 
Forced Air Heating Systems 


Mechanical ventilation can be pro- 
vided without integrating the ventila- 
tion system to that of the forced air 
heating system. 


In this type of system, ventilation air is 
distributed throughout the dwelling 
unit, including to each bedroom, to 
each storey without a bedroom and to 
principal living areas in basements. 
Distribution must be provided by a 
supply duct from the outdoors and a 
main trunk duct must be sized accord- 
ing to Tables 9.32.3.7.A and 9.32.3.7.B 
or Part 6 of the Code. Provisions must 
be made for the free flow of air to all 
rooms by leaving gaps beneath doors, 
using louvered doors or installing 
grilles in doors. A heat recovery venti- 
lator must be included as part of this 
system. Tables 9.32.3.7.A and 
9.32.3.7.B of the Code may be used in 
limited circumstances to size the duct- 
work for a heat recovery ventilator 
system. 


DP Ontario 


Ventilation Systems Coupled with 
Forced Air Heating Systems 


Mechanical ventilation systems may 
be coupled to the forced air heating 
system of the dwelling unit or may be 
stand-alone as in the case of heat re- 
covery ventilators (HRVs). 


The forced air heating system may be 
used to distribute ventilation air. In 
Type || dwelling units, the mechanical 
ventilation system must include a heat 
recovery ventilator in order to provide 
balanced ventilation and not cause de- 
pressurization. Type | dwelling units 
need not be equipped with a heat re- 
covery ventilator; fans alone can be 
used to meet the mechanical ventila- 
tion requirements. In these dwelling 
units, the distribution of ventilation air 
which is drawn into the building 
through the building envelope is dis- 
tributed by the forced air heating sys- 
tem. In Type | dwelling units, a dedi- 
cated ventilation air intake need not be 
provided. Type | dwelling units are de- 
fined as those dwelling units with only 
direct vent or induced draft combus- 
tion appliances, only direct vent gas 
fireplaces and with no solid fuel-burn- 
ing appliances (for instance wood fire- 
places and wood stoves). Type | 
dwelling units must not contain com- 
bustion appliances that can spill com- 
bustion by-products at fan-induced 
pressures. 


A manual switch must be provided to 
control the forced air heating system’s 
circulation fan when it is coupled to the 
mechanical ventilation system. The 
switch must be installed adjacent to 
the ventilation fan switch. The switch 
must be identified with the words CIR- 
CULATION FAN, 


Energy Efficiency Requirements 


Programmable thermostats are re- 
quired to be installed in dwellings other 
than those with solid-fuel burning ap- 
pliances, ground source heat pumps, 
or where the system has a heating ca- 
pacity less than 2 kW or serves a single 
room. The thermostats must be capa- 
ble of allowing for different tempera- 
tures for at least four time periods per 
day with two day-types. They must also 
include a manual override, and have a 
temperature range of 18°C in heating 
mode to 29°C in cooling mode. 


Starting January 1, 2015, furnaces for 
dwelling units are required to be 
equipped with an_ electronically 
commutated motor. 
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Dwelling Unit Type 
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Definitions 


Type | 


This category includes dwelling 
units with fuel-fired combustion 
appliances that are direct 
vented or mechanically vented 
induced draft and that contain 
no solid fuel-fired combustion 
appliances. Only direct vented 
fuel-fired fireplaces are permit- 
ted in dwelling units in this 
category. 


Type Il 


All dwelling units with Type | 
characteristics and that contain 
solid fuel-fired appliances are 
defined as Type Il. 


Type Ill 


This category includes all 
dwelling units that contain 
natural draft fuel-fired appli- 
ances or mechanically vented 
induced draft non-solid fuel-fired 
fireplaces with or without 
supplementary electric heating 
(e.g. in basements or bonus 
rooms). If the only natural draft 
appliance is solid-fuel fired, the 
dwelling unit may be catego- 
rized as Type Il. 


Type IV 
All dwelling units that contain 


electric space heating are 
described by this category. 


PROTECTION AGAINST 
DEPRESSURIZATION 


The depressurization requirements be- 
low may be applied to systems that are 
designed and installed according to 
Article 9.32.3.8. of the Code. 


When determining the need to provide 
make-up air that limits depressuriza- 
tion, consideration must be given to 
whether a solid fuel-fired combustion 
appliance is installed in the dwelling 
unit. Where a sub-floor depressuriza- 
tion system is installed to reduce the 
risk of radon ingress, make-up air need 
not be provided for mechanical ex- 
haust equipment. 


The presence of soil gases must be 
dealt with through competent design. 
Protection against depressurization in 
this case becomes a serious consid- 
eration. (See Chapter 2 Foundations). 


Where a solid fuel-fired combustion 
appliance is installed a heat recovery 
ventilator must be installed which is 
designed to operate such that the flow 
of exhaust air does not exceed the flow 
of intake air as noted in the Article 
9.32.3.11. of the Code. 


Carbon Monoxide Alarm 


A carbon monoxide alarm must be in- 
stalled in dwelling units that contain fu- 
el-fired combustion appliances and/or 
a storage garage (see Article 9.33.4.2. 
in the Code). The carbon monoxide 
alarm must conform to CAN/CSA 6.19, 
“Residential Carbon Monoxide Alarm- 
ing Devices” or UL 2034 “Single and 
Multiple Station Carbon Monoxide 
Alarms”. It is to be installed at the 
height that the manufacturer recom- 
mends, or on or near the ceiling if spe- 
cific instructions are not available. The 
carbon monoxide alarm must be hard 
connected to an electrical circuit and 
shall have no disconnect switch be- 
tween the overcurrent device and the 
alarm. It must be wired so that its acti- 
vation engages all carbon monoxide 
alarms within the dwelling unit. The 
alarm from a required carbon monox- 
ide alarm must be audible within all 
bedrooms when the intervening bed- 
room doors are closed where the de- 
tector is located adjacent to the bed- 
rooms. Refer to Subsection 9.33.4. of 
the Code. 


FAN RATINGS 


All Code required exhaust fans must 
be rated based on CAN/CSA-C260-M, 
“Rating the Performance of Residential 
Mechanical Ventilating Equipment” or 
HV1916 “Airflow Test Procedure.” 


All fans which are used as part of the 
total ventilation capacity (except those 
of heat recovery ventilators) must have 
sound ratings that conform to Figure 
11.8. Capacity ratings for all fans are to 
be based on a static pressure of 50, 
20, Oe fom re «(O007— 0.0086) sor 
0.001 psi) depending on whether the 
fan is installed with ductwork connect- 
ed on both sides, one side, or neither 
side, respectively, 


All Code required fans must be in- 
stalled according to manufacturer’s in- 
structions. All mechanical ventilation 
devices must conform to CSA Stan- 
dard C22.2 No.113-M, “Fans and Ven- 
tilators”. 
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Ducts 


Ducts in ventilation systems must con- 
form to the same ducting requirements 
ducts in heating systems as detailed in 
Part 6 of the Code, except that exhaust 
ducts which serve only a bathroom or 
water closet room may be made of 
combustible material provided the 
ducting is reasonably airtight and con- 
structed of a material impervious to 
water. 


Ductwork must be permanently sup- 
ported or clipped to prevent sagging, 
excessive movement or vibration. 
Ductwork connected to supply or ex- 
haust fans must be airtight at its joints. 


Exhaust ducts must not discharge air 
into heated or unheated enclosed 
spaces. Discharging exhaust air into 
attics or soffit spaces is not permitted. 
Where exhaust ducts pass through un- 
heated space, they must be insulated 
to not less than RSI 0.5 (R 2.84). 


Ducts carrying outdoor air that pass 
through heated space must be insu- 
lated to at least RSI 0.5 (R 2.84). If the 
duct has an exposed length of more 
than3m _ (9' 10"), the insulation levels 
specified in Figure 11.9 must be used. 


Supply and return ducts are required 
to be sealed in accordance with 
SMACNA, “HVAC Duct Construction 
Standards — Metal and Flexible”. Ducts 
that are located in unconditioned 
space must be sealed to Class A seal 
level, and supply ducts located in con- 
ditioned space must be sealed to 
Class C seal level. 


Kitchen exhaust ducts must be pro- 
vided with a filter at the intake or the 
entire duct must be accessible for 
cleaning. Range hood ductwork must 
be made of noncombustible material. 


Fan Sound Rating 


LLG 


Exhaust Fan Application 


CAN/CSA-C260M | 


Maximum Sound Ratings, sones 


| HVI 915 


| 

_ Principlal exhaust fan 2 | 2.5 

"Supplemental exhaust fans installed in _ f ob Hae raat 
bathrooms and water closet rooms, and 2.5 ots) 


their make-up air fans 


_ Supplemental exhaust fans installed in 
__ kitchens and their make-up air fans 


| Figure 11.8 
_ Sound Rating for Required Fans 


Outside Winter Design Temperature (1) 
as per Supplementary Standard SB-1 
°C (°F) 


no rating required no rating required 


| 
| 
| 
ee eee Bee i 2 Say EE EE oa SS ee EAE SRE abd 


-7 to -11 (19 to 12) 
-12 to -17 (10 to 1) 
-18 to -24 (1 to -11) 
-25 to -29 (-13 to -20) 
-30 to -34 (-22 to -29) 
-35 (-31) and colder 


| (1) The outside winter design temperatures shall be those listed for the January 2.5 percent values. 


Figure 11.9 
Insulation of Ducts Carrying Outdoor Air 
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Insulation of Ducts Carrying Outdoor Air 


Minimum Thermal Resistance 
RSI (R) 


es ee ee ee a ee eee 


0.5 (2.8) 
0.9 (5.1) 
1.2 (6.8) 
1.4 (7.9) 
1.8 (10.2) 
2.1 (11.9) 


(9.32.3.10.) | 
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Heat RECOVERY VENTILATORS 


Heat recovery ventilators (HRVs) must 
be installed according to manufac- 
turer’s instructions, including start-up 
procedures, air balancing and air flow 
determination. The HRV and all con- 
densate lines shall be installed in a 
space where the ambient temperature 
does not adversely effect operation of 
the system. 


HRVs must be installed so that supply 
and exhaust flows are balanced. The 
smaller flow must never be less than 
90% of the greater flow unless specifi- 
cally permitted by the manufacturer of 
the HRV. Refer to balancing require- 
ments when solid fuel appliances are 
installed. Where the HRV is installed 
with flows that are substantially out of 
balance, Part 6 of the Code should be 
used to design the mechanical venti- 
lation system. 


Where a heat recovery ventilator is 
connected to a forced air heating sys- 
tem, the supply side of the HRV must 
be connected directly to the return 
side of the furnace. Two or more HRVs 
must not be connected in parallel air 
flow to a common downstream supply 
duct or exhaust duct, unless specifi- 
cally recommended by the manufac- 
turer. 


HRVs must be able to provide a mini- 
mum 55% sensible heat recovery effi- 
ciency when tested to the low temper- 
ature thermal and __ ventilation 
performance test method set out in 
CAN/CSA-C439, “ Rating the Perfor- 
mance of Heat/Energy Recovery Ven- 
tilators” at a Station 1 test temperature 
of -25 °C (-13 °F) at an air flow not less 
than 30 L/s (64 cfm). 


Condensation on fans and motors 
must be avoided where HRVs are in- 
stalled in unheated spaces. In these 
installations, manufacturer's instruc- 
tions must be carefully followed to en- 
sure proper HRV operation. 


Free flow of condensate must be pro- 
vided in accordance with the manu- 
facturer’s instruction or by a minimum 
12.5 mm (1/2") nominal diameter pipe 
pitched in the direction of flow and 
complete with a trap or condensate 
pump with sufficient capacity. The 
condensate line must not be adversely 
affected by low temperatures. 


Bathroom exhaust 
fan intended for 
intermittent use 

(manual control) 


Kitchen exhaust 
fan intended for 
intermittent use 


Figure 11.10 


Heat Recovery Ventilator (HRV) not 
Coupled with Forced Air Heating System 


Bathroom exhaust 
fan intended for 
intermittent use 

(manual control) 


Kitchen exhaust 
fan intended for 
intermittent use 
(manual control) 


Supply fan 
Principal exhaust 
f 


HRV (manual or 
automatic control) 


Configurations for Heat Recovery Ventilators (HRVs) 


Heat Recovery Ventilator (HRV) 
Coupled with Forced Air Heating System 


Normal 
heating 
ducts 


Supply fan 


Principal 
exhaust 


HRV (manual or 
automatic control 
interlocked to 
furnace fan) 


plenum 
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Point Exhaust Ventilation System - Forced Air Heating 


(Type | Houses Only) 


This system includes one or more 
exhaust fans (usually in the kitchen 
(not a rangehood), a central 
location and/or bathrooms) having 
a combined capacity to meet the 
ventilation requirements of the 
house. To meet the Code, six 
issues must be considered: 


e Select fans having a total 
capability of exhausting air based 
on the total room count as 
detailed in the Code. 

¢ Use good quality, quiet fans 
meeting the noise requirements 
of the Code. 

¢ Provide manual or automatic 
switches on fans. 

e Air distribution fan should be 
used when ventilation fans are 
used. 

e Distribution and ventilation fan 
switches must be appropriately 
labelled. 

e Do not use any spillage 
susceptible appliances. 


—— 
Continuously 
operating “a 
furnace fan 

(2 speed 

optional) 


“s UpulrTs 
GRU iS 
SOMERS 
SX 


be Ontario 


Applications: 


A builder may want to use this 
approach in houses with no 
spillage susceptible combustion 
appliances (naturally aspirating 
gas, oil with barometric 
dampers, and virtually all 
wood-burning appliances and 
fireplaces). 


Advantages: 


Very little change from existing 
practice. 

Risk of wall/attic moisture prob- 
lems is minimized. 

Wide selection of appropriate 
fans available on the market. 


Drawbacks: 


The system must not be used 
where spillage susceptible com- 
bustion appliances are used. 
System can result in drafts and 
air infiltration possibly causing 
homeowner complaints. 

Risks of radon entry increased. 
The system can result in poor 
distribution of ventilation air. 
Air will enter by the easiest 
route leaving some rooms 
poorly vented. 

Increased heat loss when 
compared to heat recovery 
ventilation systems. 


Note: High capacity air exhausting 
equipment can backdraft appliances 
which are generally resistant to 
backdrafting. Installation of this type 
of equipment should conform to 
Part 6 of the Code. 


0 


é 
Nair leakage 
38 (infiltration) 


4 


Make up Exhaust 


air plus air out 
infiltration 
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Balanced Ventilation System - Forced Air Heating 


(All House Types) 


Balanced ventilation systems (eg. 
heat recovery ventilators) can 
provide high levels of indoor air 
quality while reducing the energy 
costs associated with heating 
ventilation air. A variety of heat re- 
covery ventilators are currently 
available to the builder. 


The supply side of the system can 
be easily integrated with a forced- 
air heating system with the furnace 
fan and ducting distributing the air 
to the living space. 


Applications: 
- Suitable for all house types but 
required in Type II houses. 


Advantages: 

- System has little influence on 
house pressures. 

- Heat recovery tempers incoming 
air. Separate pre-heater may be 
needed only in coldest parts of 
the province. 

- Proven technologies and 
independently tested systems 
are available "off the shelf". 

- Heat recovery reduces cost of 
supplying ventilation air which 
may encourage use by 
occupants so there are fewer 
problems with condensation. 


ESS —— 
LN, RES operating aye 
A xi furnace fan 


(2 speed 
optional) 


> 


Drawbacks: 
- Higher installed cost. 
- System must be properly de- 
signed and installed. 
- Higher system maintenance 
requirements: 
¢ filters and cores require 
regular cleaning 
e hoods should be inspected 
regularly for blockage. 


Note: High capacity air exhausting 
equipment can backdraft appliances 
which are generally resistant to 
backdrafting. Installation of this type 
of equipment should conform to 
Part 6 of the Code. 


‘|: 


Fresh Exhaust 
air in air out 
“S 
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OUTDOOR INTAKE AND EXHAUST 
OPENINGS 


Care must be taken to situate intake 
openings to avoid contamination of in- 
coming ventilation air. Avoid locating 
intake openings where they may be 
subject to contamination from auto- 
mobile exhausts, garbage, or exhaust 
openings including exhaust from adja- 
cent buildings. Intake openings must 
be located no closer than 900 mm 
(2' 11") from sources of contamination, 
including gas vents or oil fill pipes. 
Figure 11.11 illustrates required dis- 
tances and heights of intake and ex- 
haust openings. 


Intakes must be located at least 
450 mm (17-3/4") from finished ground 
level or the local expected depth of 
snow accumulation, whichever is 
greater. They must be labelled for 
easy identification from the exterior of 
the dwelling unit. Screens or grilles 
must be installed to protect the open- 
ing from the entry of insects or animals. 
Where the screen or grille has ascreen 
size of 6 mm (1/4") or less, it shall be 
removable for cleaning. The gross 
area of the air intake or exhaust outlet 
must be three times that of the duct 


Exhaust openings must be located at 
least 100 mm (4") from finished ground 
level. Exhaust outlets, other than for 
HRVs must be equipped with back- 
draft dampers. A screen must be lo- 
cated at the building envelope to pro- 
tect the opening from the entry of 
animals. Except for clothes dryers and 
where climatic conditions may require 
larger openings, exhaust outlets must 
be fitted with screens of mesh no larg- 
er than 15 mm (5/8"), 


All ventilation openings must be at 
least equal to the cross-sectional area 
of the duct served. All openings must 
be protected from precipitation by the 
use of louvres, weather cowls or other 
suitable protection, with all screens 
and grilles made of corrosion-resistant 
material. 


INSTALLATION 


Fans and heat recovery ventilators 
must be installed according to manu- 
facturer’s instructions for minimizing 
noise and vibration transmission. All 
dampers that are intended to regulate 
flow must be adjustable and accessi- 
ble without requiring the removal of 
fans, motors or insulating materials 
and without the need for specialized 
tools, All ventilation equipment must 
be accessible for inspection, mainte- 
nance, repair, and cleaning. 


Manufacturer’s instructions must be 
followed carefully when installing ven- 
tilation equipment in unheated spaces 
to avoid condensation of moisture on 
fans and motors. 


served. 
“a 
1.8m 
450 mm Ss), intake S cons) nH 
(17-3/4") min. 1.8 m (5 11") min. 
or above Air ee 
snow line Intake a | eee Oey 
fers LT] i 
Wy (4") min. 100 mm 
atealul|\| (4") min. 
i 
aN crhausl Ad) 
vn Exhaust emus AAD 
The distance separating outdoor air a Outlet Mal 
intakes from building envelope al We 
penetrations that are potential Nady | NL We 
sources 2 contarpinants, such as gas uth r ny WU Hu 
vents and oil fill pipes, shall be not | Vs ; ; 
14am | 1 Special attention to location 
less than 900 mm (2: 11"); Finished Los of gas meters. Refer to CAN/ 
Ground Level CSA B149 “Natural Gas and 
: Propane Installation Code.” 
Figure 11.11 
Air Intake and Exhaust Opening Locations (9.32.3.12.) 
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KEY POINTS 


Plumbing systems in dwelling units must be 
designed and installed to fulfill the follawing 


functions: 


* provide potable water (both heated and 


Plumbing and Electrical Facilities 12-1 


PLUMBING AND 
ELECTRICAL 
FACILITIES 


The plumbing and electrical systems of dwelling units are among 
the least understood yet most important systems of the building 
and for occupant convenience. 


The construction, alteration, renewal or repair of plumbing systems 
must conform to Section 9.31. and Part 7 of the Code. This Guide, 
while providing an overview of selected plumbing requirements, is 
not a how-to manual on plumbing. A number of trade publications 
are available that address the intricacies of plumbing in detail. 


Electrical facilities in housing are governed by the Ontario Electri- 
cal Safety Code. Once again, this Guide provides an overview of 
the Building Code’s electrical requirements. It does not review the 
requirements of the Ontario Electrical Safety Code in any detail. 


The intention of the plumbing and electrical facilities provisions of 
the Code is the safe and reliable distribution of water and electricity 
throughout the building. In addition, the Code provides for the 
removal of sewage and waste water from the building. 


Electrical Systems in dwelling units must be 
_ designed and installed to (in) the following 
_ functions: | : 


* ensure safe connections to utility services; 


unheated) for washing, bathing, andlaundry; =——« provide lighting and access to outlets which 


discharge wastes to public or pea sewage 


disposal systems; and 


-be integrated into the structural AG of the 


dwelling unit. 


‘maximize occupant safety and convenience; 
and 


»meet the requirements: of the Electrical Safety 
Authority. 
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PLUMBING FACILITIES 
BUILDING CODE REFERENCES 
DIVISION B 

9.5.2.3 Stud Wall Reinforcement 
9,14.5.2 Sump Pits 

Qeeihinh al Application 

ONon ea General 

9,.31,.2,2 Corrosion Protection 
9.31.2.3 Grab Bars 

9.31.3.2 Required Connections 
9.31.4.1 Required Fixtures 

9.31.42 Laundry Fixtures 

9,31.4.3 Hot Water Supply 

9.31.4.4 Floor Drains 

9.31.6.1 Hot Water Temperature 
12.3014 Hot Water Piping Insulation 


SUPPLEMENTARY STANDARD SB-12 
Pa Wescott Drain Water Heat Recovery 


The plumbing system includes the po- 
table water supply system, the sanitary 
drainage and vent piping system, and 
the storm water drainage system. The 
general provisions of Part 9 of the 
Code include the protection of metal 
pipes that come into contact with cor- 
rosive material with a heavy coat of bi- 
tumen or other suitable coating or cov- 
ering. Anchorage requirements for 
grab bars, where they are installed, are 
also prescribed in Article 9.5.2.3. of the 
Code for present or future use. These 
requirements are illustrated in 


Chapter 7. 


WATER SUPPLY AND DISTRIBUTION 


Potable water must be supplied to ev- 
ery dwelling unit from an approved 
public or community system where 
available. Dwelling units that have a 
piped water supply distribution system 
must have piping for hot and cold wa- 
ter connected to every kitchen sink, 
lavatory, bathtub, shower, slop sink 
and laundry area. Piping for cold water 
must be run to every water closet and 
hose bib. Figure 12.1 illustrates one 
approach to water supply piping. 


Typical Air 
Chamber 


Shut-off 
Valve 


Dishwasher with 
backflow preventer 


Hose Bib with 
Vacuum Breaker 


Public Water 
Main 


Building Cutoff 
Stop and 
Waste Valve 


Water Softeners 
(Optional) 


(7.6.1.3.) 


traced where it changes to copper. 
(7.6.1.3.(6). 


Figure 12.1 
Potable Water Supply Piping 


Lavatory 


Water q 
Closet 


Shut-off valves are required on every water closet at its water 
supply pipe. Shut-off valves to lavatories, sinks, showers and 
tub are not required by Part 7 of the Code but may be installed 
for convenience. All shut-off valves must be accessible. 


Washing Sink 
Machine ° 


Water 
Closet 


¢<¢— Drain Valve 


' Heater 


Typical Gate Valve 
Check Valve - only required when 
building service piping is a plastic type 
(7.6.1.10.) 


Article 7.6.5.2. of the Code requires all shower valves to be 
pressure balanced or thermostatic mixing valves. 
If using plastic pipe, the pipe material must be identified and 


Article 7.6.5.1. requires that the maximum temperature of 
hot water to fixtures in a dwelling, except to dishwashers or 
clothes washers, not exceed 49 °C (120 °F). 


Bathtub and Shower 


SECOND 
FLOOR 


Lavatory 
iste 


FIRST 
FLOOR 


BASEMENT 


(7.6.) (9.31.3.2.) 
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Soil, waste and vent piping  eeedge through roof Stack vent ' 
or gang vent through roo I 
| Where possible 
oes Par capcreng antec aie’) epee Bad agai ea ir griea pcercatye aes pala Gita 1 
Gutter and ' 
downspout iLavatory} Vent line above highest 
(RWL) to grade fixture overflow and 
slope to drain 
SECOND 
FLOOR 
Splash block or | venting ws be 
connect to storm ' Kitchen Washing | the flood level 
drain (refer to Dishwasher 5) nk Machine iLaundry .. Water __ |; 
Lane Banet 1Sink -~ Closet _ line of fixtures 
municipality) — : ei =— SCI! yp ieee 
[bes Lavatory FIRST 
ry FLOOR 
| aE 
Cleanout (7.4.7.1.(10)) 
| 
| Floor drain and trap 
Cleanout — with water supply primer or 
ee (7.4.7.1.(6) P trap seal primer BASEMENT 
Street | 
sanitary 
sewer Trap must be protected 
~ by a vent pipe unless 
' exempted by Article 7.5.1.1. 
«J | of the Code 
a . Minimum size and slope of a sanitary 
| Lot Line drainage pipe must conform to Articles 
: 7.4.9.4. and Table 7.4.10.8. of the Code 
Drainage Pipe 
Vent Pipe 
Figure 12.2 
Public Sanitary Sewer (9.31.) 


Potable water systems must always be 
protected from backflow and possible 
contamination. This code requirement 
is extended to solar hot water heating 
systems that may be connected to a 
potable water supply as referenced in 
Code Article 7.6.2.5. Rainwater and 
greywater are permitted to be used for 
certain applications; refer to Part 7 of 
the Code for more information. 


Polyethylene/Aluminum/Polyethylene 
Composite Pressure-Pipe systems 
may be used in a hot water system 
provided that it has a pressure rating of 
690 kPa (100 psi) or greater at 82 °C 
(180 °F). The fittings used with this 
system must conform to the CAN/CSA 
Standard: B137-10 “Crosslinked 
Polyethylene/Aluminum/Crosslinked 
Polyethylene PEX-AL-PEX Composite 
Pressure-Pipe Systems”. Refer to Part 
7 of the Code for further requirements. 


SEWAGE DISPOSAL 


Wastes from every plumbing fixture 
must be piped to the building sewer 
which must discharge into a public 
sewage system or into a private sew- 
age disposal system where no public 
system exists. 


Floor drains are required in basements 
of dwelling units. Figure 12.2 illustrates 
approaches to public sewage sys- 
tems. The use of a sewage ejector to a 
public or private sewage system is de- 
picted in Figure 12.3. 
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Gutter and 
downspout 
(RWL) to grade 


Splash block or 
connect to storm 
drain (refer to 
municipality) 


Dishwasher, ink 


May require 
Cleanout 


(7.4.7.2.)\a 
“A 

| 

| 

Lot at 

| 


O 
‘ 


Street sanitary ‘ F : 
: sanitary drainage pipe must 
sewer or a private conform to Articles 7.4.9.4. 


sewage system 
(septic tank) and 7.4.10.8. of the Code 


Figure 12.3 
Public or Private Sewage System 


| Soil, waste and vent piping ap vem through roof Stack vent 
or gang vent 
where possible 


1 
| Kitchen 


through roof, I 
| 
Vent line above highest _1__V'9SSt________ 
fixture overflow and 
slope to drain SECOND 
FLOOR 
Washing 
Machine : Laundry 
4 | Sink 
FIRST 
FLOOR 
f ay 
Future vent | 
(7.5:5:5,) eats 
.4—— Gate Valve 
~¢— Check Valve Floor drain and trap 
with water supply primer or 
trap seal primer BASEMENT 


Minimum size and slope of a 


Trap must be protected 
by a vent pipe unless 
exempted by Article 
7.5.1.1. of the Code 


Sewage ejector as required when 
elevation of sewer or where 
plumbing fixtures and fixture traps 
are below public sewer drain 
connection 


Drainage Pipe 


Vent Pipe 


(9.31.2.1.) 
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Better Building 
Note 


SS 
| 
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Backflow Preventer 


Basement flooding has increased in 
recent years. As a result of the 
unpredictability of extreme rainfall 
events and the water infiltration and 
inflow into sewer systems, sewer 
backup could happen. A major 
contributor to infiltration and inflow 
are foundation drains attached to the 
_ storm sewer, causing sewer backup 
| and basement flooding. 
Homeowners experience the loss of 
use of their home and damage to 


contents and belongings. Flood 
water containing raw sewage are 
also a significant health concern. 


Properly installed and maintained 
backflow preventers can help to 
prevent sewer backup and base- 

ment flooding. Some municipalities 
may require backflow preventers. 


See Part 7 of the Building Code for 
more information on backflow 
preventer requirements. 


Upstream 
sanitary 
manhole 
cover 


Flooding in 

houses with fixtures 
below the upstream 
sanitary manhole cover 


Street i a 


<I 


sanitary Backflow 
sewer preventer 
location aa 
backup 


REQUIRED FACILITIES 


All dwelling units must be provided 
with laundry facilities or a space for 
laundry facilities. In addition, where a 
piped water supply is available, all 
dwelling units must be provided with 
the following: 


e —akitchen sink, 
e alavatory, 


¢ awater closet or drainless 
composting toilet, 


¢ abathtub or shower stall, and 
e =a floor drain. 


Vent pipes through the roof must be at 
least 75 mm (8") in diameter and must 
extend at least 150 mm (5-7/8") above 
the highest point of the roof. Cleanouts 
must be the same size as the piping 
they serve, and be accessible for 
service. 


Where sumps are required to deal with 
water from foundation drains or weep- 
ing tiles, they must discharge to a pub- 
lic storm sewer, a drainage ditch or a 
dry well. Sumps must have a cover to 
prevent air movement and comply with 
Article 9.14.5.2. of the Code. The de- 
sign, construction, operation and 
maintenance of sewage systems are 
addressed in Part 8 of the Code. 


SERVICE WATER HEATING FACILITIES 


Hot water supply equipment must be 
installed to provide an adequate sup- 
ply of service hot water with a temper- 
ature range from 45°C (118°F) to 
60°C (140°F); electrical water heaters 
that store water are required to have a 
minimum storage temperature of 60°C 
(140°F). Part 7 of the Code specifies 
the maximum temperature of hot water 
at fixtures to be not more than 49°C 
(120°F), except for dishwashers and 
clothes washers. Thermostatic mixing 
values can be used to limit this temper- 
ature at the fixture. Refer to Article 
7.6.5.1. of the Code. 


Chapter 11 of this Guide identifies the 
specific requirements that govern do- 
mestic hot water systems. 


The first 2.5 m (8'-2") of pipe from a hot 
water outlet of a hot water storage tank 
must be insulated to a thermal resis- 
tance of not less than RSI 0.62 (R 3.5), 
unless the tank serves a recirculating 
system. The inlet pipe between the 
heat trap and storage tank must also 
be insulated to RSI 0.62 (R 3.5). 


Drain WATER HEAT RECOVERY 


Drain water heat recovery (DWHR) 
units, where installed, must conform to 
CSA B55.2, “Drain Water Heat Recov- 
ery Units” with a minimum efficiency of 
36% as determined by CSA B55.1, 
“Test Method for Measuring Efficiency 
and Pressure Loss of Drain Water Heat 
Recovery Units”, 


The installation of DWHR units for SB- 
12 trade-offs must meet the following 
requirements: 


¢ be connected to all showers, or at 
least two showers where there are 
more than two, 

* be installed vertically (not more 
than 5° from plumb), 

e be installed with the cold water in- 
let at the bottom on the unit, 

¢ be installed downstream of a wa- 
ter softener, 

e be installed in the conditioned 
space, or the warm side of the dew 
point in an assembly. 


Higher efficiency DWHR units may be 
installed as part of the Supplementary 
Standard SB-12 envelope trade-offs. 
Refer to Chapter 13 for more informa- 
tion. 
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BATHROOM AND WATER CLOSET 
RECOMMENDED CONFIGURATIONS 


A bathroom, water closet room or laun- 
dry area above grade must have a 
minimum height of 2.1 m (6' 11") in any 
area where a person would normally 
be in a standing position. As well, an 
enclosed space of sufficient size must 
be provided to accommodate a water 
closet, lavatory and bathtub or shower 
stall. Minimum clearances between fix- 
tures and other obstructions are impor- 
tant. There should be sufficient space 
for toweling off, dressing, grooming, 
and other activities. 


One, two and three wall bathroom con- 
figurations offer a variety of planning 
solutions. Several alternatives are pro- 
vided in the following illustrations. 


The single wall layout has bathroom 
fixtures arranged along a single wall. It 
is often used where space is limited. 
Although it may not efficiently use the 
available floor space, it requires the 
fewest pipe fittings. A two-wall layout 
requires slightly more plumbing, but 
offers more floor area and storage 
space around the lavatory where they 
are needed. A three-wall layout re- 
quires more complicated plumbing 
and larger bathroom space, but offers 
the most flexibility in laying out the 
bathroom. 
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560 mm (22") 
380 mm (15") min 


"910 mm (36") to wall 
460 mm (18") min 


150 mm (6") 
50 mm (2") min 


760 mm (30") to wall 
460 mm (18") min 


560 mm (22") 
360 mm (14") min 


Better Building Note | 
Structural Concerns 


ea 


Structural members must be 
designed to support the loads from | 
heavy plumbing fixtures such as 

hot tubs, etc. The builder must 
ensure structural members are not | 
weakened by the installation of | 
pipes and fixtures. 


Design according to Part 4 of the | 
Code will often be required. 


150 mm (6") 
50 mm (2") min 


860 mm (34") to wall 
510 mm (20") min 


Recommended Minimum Dimensions 


Better Building Note 
Fixture Placement 


Looking 
Back 


For future grab bar installation 
' and stud wall reinforcement, see 
_ Chapter 7 Wall Systems. 


For requirements for domestic 
hot water systems, see 
Chapter 11 Mechanical Systems. 


| 
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ELECTRICAL FACILITIES 


BUILDING CODE REFERENCES 


DIVISION B 

Chet), Proximity to Existing Above 
Ground Electrical Conductors 

Oo. S4u.2. Required Facilities 

9.34.1.4. Recessed Lighting Fixtures 

9.34,.2.1, Lighting of Entrances 

9.34.2.2. Outlets in Dwelling Units 

9.34.23. Stairways 

9,34.2.4, Basements 

9.34.2.5, Storage Rooms 

9.34.2.6. Garages and Carports 

12, SelnOs Energy Supply for Kitchen and 


Laundry Facilities After 
December 31, 2014 


Electrical facilities in dwelling units are 
governed by the requirements of the 
Ontario Electrical Safety Code. Permits 
for electrical installations are issued by 
the Electrical Safety Authority which 
also performs mandatory inspections. 


The Electrical Safety Code contains 
additional requirements beyond those 
cited in the Building Code. Licensed 
electrical contractors are normally 
hired for the installation of electrical fa- 
cilities. Contact the Electrical Safety 
Authority for more information. 


Starting on January 1, 2015, laundry 
and kitchen spaces must be provided 
with an electrical outlet, natural gas 
line, or propane line to supply energy 
to cooking and laundry appliances. 


Electrical facilities 12-7 


LIGHTING OUTLETS 


An exterior lighting outlet with fixture 
controlled by a wall switch located 
within the building must be provided at 
every entrance. In addition, a lighting 
outlet with fixture controlled by a wall 
switch must be provided in kitchens, 
bedrooms, living rooms, utility rooms, 
laundry rooms, dining rooms, bath- 
rooms, water closet rooms, storage 
rooms, vestibules and hallways. Fix- 
tures can be omitted in bedrooms and 
living rooms provided these rooms 
have a receptacle controlled by a wall 
switch. 


In addition, a light outlet and fixture 
must be provided for an attached, 
built-in or detached garage or carport. 
These outlets must be controlled by a 
wall switch near the doorway where the 
fixture is ceiling mounted above an 
area normally occupied by a parked 
car; otherwise a switched lamp holder 
may be used. 


All stairways must be provided with a 
light. Three-way wall switches located 
at the head and foot of every stairway 
must be provided to control the light for 
stairways with 4 or more risers. 


Stairway lighting for basements that do 
not contain finished space nor lead to 
an outside entrance or built-in garage 
and which serve not more than one 
dwelling unit may be controlled by a 
single switch located at the head of 
stairs. As well, a lighting outlet with fix- 
ture must be provided for each 30 m? 
(323 ft?) of floor area in unfinished 
basements. 


Recessed lighting fixtures must not be 
located in insulated ceilings unless the 
fixtures are designed for this type of in- 
stallation. Pot lights for instance must 
be installed with their appropriate 
housing to minimize overheating and 
preserve air barrier continuity. 


Where a carport is illuminated by a 
light at the entrance to a dwelling unit, 
additional carport lighting is not re- 
quired. 


Recommendations: Locating Electrical Outlets 


max 1.8 m (6') 


max 3.6 m (1 


must have one or more outlets 


First 1.8 m (6') is measured from 
point where door hits the wall 


| | max 1.8 m (6') | 


Locate outlets at ends of the baseboard heaters so that 
appliance supply cords need not pass over heater 


Any wall space which is 1 m (3' 3") or more in length 


2’) 


fireplace | 
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ENERGY EFFICIENCY, 
AIR AND VAPOUR 
BARRIERS 


Air barriers, vapour barriers, and thermal insulation are the main 
elements in buildings designed to control the flow of heat, air and 
water vapour. There are anumber of methods and materials permitted 
by the Code for each control function. In some instances a single 
material is able to satisfy the requirements of the Code while in others 
a combination of materials can be used. 


In this Chapter, Code requirements for energy efficiency, including 

KEY POINTS insulation, air barriers, and vapour barriers, will be presented. These 
? requirements can be found in Supplementary Standard SB-12 in 

addition to those in Part 9 and Part 12. This Chapter also highlights 


: Insulation, air barriers, and the energy efficiency requirements that will become mandatory on 


vapour barriers must be January 1, 2017. 
designed and installed to 
fulfill the following functions: At the design stage, the various ways to insulate the envelope should 


be evaluated carefully. There may be a number of ways to insulate an 


“provide thermal insulation envelope component. Each way requires different materials, trades, 


as required for the construction sequencing and cost. The ease of construction will 
appropriate region of the invariably be dictated by these choices. This is particularly true for 
province, exterior walls which typically represent the largest component of the 


* restrict the flow of house building envelope. 


air into, and out of, the 


ildi interior insulation ver xterior for basements, glass 
building envelope; The choice of interior insulation versus exterior for ba g 


fibre versus spray foam, insulated sheathing versus wood-based 


restrict the passage of sheathing, for instance, will need to be carefully considered. Each 
water vapour by diffusion choice will not only dictate how the assembly controls the movement 
into the building envelope; of heat but will also affect the choice of other components intended to 


control air and water vapour flow. 
* allow moisture within the 
building envelope to 
escape to the exterior; and 


«highlight new prescriptive 
solutions for achieving 
acceptable air leakage 
rates and energy 
efficiency levels. 
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AIR BARRIERS 


BUILDING CODE REFERENCES 


DIVISION B 
9:25:3,1, 
9:25.32. 
9.25.3.3, 


Required Barrier to Air Leakage 
Air Barrier System Properties 
Continuity of the Air Barrier 
System 


Air barriers installed to form part of the 
building envelope assembly are in- 
tended to reduce the leakage of mois- 
ture laden air into exterior assemblies 
where it may condense and lead to 
problems. Air barriers also preserve 
the thermal resistance effectiveness of 
air permeable insulation materials. 
This section deals with the Code re- 
quirements for air barrier materials and 
their installation. 


GENERAL 


The construction of all wall, ceiling and 
floor assemblies which are thermally 
insulated must provide a continuous 
barrier to the leakage of air from the in- 
terior of the building into wall, ceiling, 
floor or roof spaces and also exterior to 
interior air movement. Figure 13.1 illus- 
trates typical locations that should be 
carefully considered when designing 
and installing the air barrier. 


Environmental 
Separator Considerations 


Comfortable conditions inside the 
dwelling are maintained by 
separating the interior from the 
outdoors. 


The building envelope must also 
be able to provide separation of 
the interior and exterior 
environments while fulfilling other 
functions such as structural 
integrity and durability. 


Radiation {— 


Vapour 
pinion 


“all 


Environmental separation is 
provided to control heat 

flow (by radiation, conduction and 
convection), air leakage and 
moisture migration. It is important 
to ensure that adequate levels of 
thermal insulation, a continuous 
air barrier and vapour barrier are 
provided throughout the building 
envelope. Design of heating and 
cooling is directed by the climate 
and requires consideration of 
summertime condensation. 


For the control of below grade 
moisture migration, see Moisture 
Considerations in Chapter 2, 
Foundations. 


duction 


Conduction 
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MATERIALS 


Materials used to provide air barrier 
protection must be capable of effec- 
tively preventing air movement under 
differential air pressure due to stack 
effect, the operation of mechanical sys- 
tems and wind. All air barrier materials 
must have an air leakage characteristic 
not greater than 0.02 L/(s*m?) when 
measured at 75 Pa (0.011 psi). Due to 
the reversals of air pressure across 
building envelopes, it is especially 
important to select materials with ade- 
quate resistance to long term fatigue. 


Polyethylene sheeting may be used to 
provide both air barrier and vapour 
barrier protection provided it conforms 
to CAN/CGSB-51.34-M, “Vapour Barri- 
er, Polyethylene Sheet for Use in Build- 
ing Construction.” Ensure that this 
standard identification mark appears 
on the polyethylene sheet before in- 
stallation. 
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INSTALLATION 


Joints in the air barrier system must be 
completely sealed where air-imper- 
meable panel type materials are in- 
stalled, and sealed with a compatible 
material, or lapped at least 100 mm 
(4”) and mechanically clamped or sta- 
pled where flexible sheet material is in- 
stalled. Where flexible sheet material is 
used, and it is not supported by an in- 
terior finish, its continuity must be 
maintained by sealing its joints. Exam- 
ples of these locations include behind 
a bath tub, shower enclosure or fire- 
place. 


The location of air barriers with low wa- 
ter vapour permeability on the cold 
side of insulated assemblies must be 
avoided. Where this location is being 
considered, the requirements for such 
air barriers must be checked in accor- 
dance with the criteria set out in Sub- 
section 9.25.3. of the Code. 


Air barriers must be continuous across 
all interior/exterior floor, wall and ceil- 
ing intersections and shall extend 
throughout the basement. All penetra- 
tions through exterior assemblies such 
as doors, windows, sump pits, electri- 
cal wiring, electrical boxes or piping 
must be sealed to maintain a continu- 
ous air barrier. Where the foundation 
wall and floor slab are used as an air 
barrier, they must be sealed at all 
joints, intersections and penetrations. 


In some situations, polyethlyene that is 
either part of an insulation blanket sys- 
tem or insulation frame wall system is 
used as the air/vapour barrier. In these 
cases, the poly air/vapour barrier must 
be sealed to the slab air barrier at the 
bottom and the air barrier which seals 
the floor header at the top. 


Ceiling light 
Joints esa 
between wall | 
and ceiling ; 


1 

\ 
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Joints at attic hatches 
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‘ mi - wy 
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CQ? posts and plumbing 
lumns 
Figure 13.1 tis stack 
Air Leakage Sump pit (9.25.3.3.) 


Chimney leaks air 
from house 
continuously 


Vents from 
bathroom 
and kitchen 


Electrical outlets 


Holes and tears 
through vapour 
diffusion retarder 


Electrical service 


Ta | Ros 
a | SNerance and cable 
gs and telephone 
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AS 


Access hatches through the insulated 
building envelope must be weather- 
stripped to prevent air leakage. Joints 
in any ductwork passing through un- 
heated spaces must be sealed airtight. 


Figures 13.2 and 13.3 depict accept- 
able air barrier installation details at 
intersections and penetrations respec- 
tively. Appendix A of the Code pro- 
vides the relative air permeability of 
various materials (shown in Figure 
13.10). See Figures 13.4 to 13.7 for ad- 
ditional air sealing details. 


Clearances between chimneys and 
gas vents penetrating assemblies re- 
quiring air barrier protection must be 
sealed with noncombustible material. 
It is extremely important to verify that 
only chimneys and gas vents ap- 
proved for this type of installation are 
specified, as warranties and fire insur- 
ance may otherwise be voided. 


Where hollow core masonry walls pen- 
etrate the ceiling, the cores must be 
sealed at or near the ceiling to prevent 
air from leaking through the cores into 
the attic or roof space. Sealing may 
consist of either solid masonry cap- 
ping or flashing material extending 
across the full width of the masonry 
and along the full length of the pene- 
tration, 
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Non- 
ee a a) 
sealant Vapour diffusion 


retarder box 


i a (Chimney 


Electrical wire 
Jr Sealant 


Poly vapour box 


barrier 


Halves of firestop 
+ nailed in place and 
sealed to frame with 

silicone sealant 


Clearances between chimneys or gas vents and 
Sheet air barrier the surrounding construction which would permit 
air leakage from within the building into a wall or 
Nr or roof space shall be sealed by kage / 


bustible material to prevent such leakage. 


x 


get hatches through surfaces PS 
requiring air barrier protection shall be 
weatherstripped around their perimeters 
to prevent air leakage. 


Penetrations of Air Barrier Protection 


Penetrations of the air barrier protection, 
such as those created by the installation of 
doors, windows, electrical wiring, electrical 
boxes, piping or ductwork, shall be sealed to 
maintain the integrity of the air barrier 
protection over the entire surface. Where the 
vapour barrier is used as an air barrier, 

both requirements must be satisfied. 


Wood panel 
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Attic hatch : 
frame oan yy 


Poly air barrier 


Poly 
air barrier 


Rubber gasket 
sealed and 
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Figure 13.2 
Air Sealing Penetrations (9.25.3.3.) 
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Interior/Exterior Intersections 
Where an interior wall meets an 
exterior wall, ceiling, floor or roof 
required to be provided with an air 
barrier protection, the protection shall 
extend across the intersection. 


(9.25.5.3.) 


Figure 13.3 


Air Sealing Intersections 


(9.25.3.3.) 
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Behind a Bathtub, Shower, 
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Air Barrier Requirements (9.25.3.) 


Where an Interior Wall Projects Through Ceiling 
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Figure 13.5 
Air Barrier Requirements 


(9.25.3.) 


When an Interior Wall 
Meets an Exterior Wall 
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Figure 13.6 


Air Barrier Requirements (9.25.3.) 
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Where the Interior Floor Projects 
Through an Exterior Wall (i.e. Balcony) 
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Header Systems 


Header wraps are often used to 
provide continuity at the junction 
between wood framed floor systems 
and the concrete foundation wall. 
Other systems for sealing this area 
include creating a structural air barrier 
by caulking the joints between framing 
members and the top of the foundation 
wall. Rigid polystyrene foam placed 
vertically between the foundation wall 
and the subfloor and caulked at both 
ends is a very popular approach in the 
Atlantic provinces. Finally, spray foam 
insulation applied to the header cavity 
between the top of the foundation wall 
and subfloor has also been proven to 
provide a suitable level of air tightness. 
These four systems are among the 
many different approaches used by 
builders across the nation. Corners 
are always a challenge and require 
special care to ensure air barrier 
continuity. Header wraps, for example 
should overlap a minimum of 100 mm 
(4 inches) at the corner and be 
continuously sealed near the end of 
the each piece. 
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Figure 13.8 
Header Systems 
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VAPOUR BARRIERS 


BUILDING CODE REFERENCES 


DIVISION B 
9.25.4.1, Required Barrier to Vapour 
Diffusion 

Vapour Barrier Materials 


Installation of Vapour Barriers 


9.25.4.2. 
9,25.4.3, 


Vapour barriers are intended to prevent 
the diffusion of water vapour through 
insulated building assemblies. The 
amount of moisture penetrating insu- 
lated building assemblies by diffusion 
is significantly less than that by air leak- 
age. Where separate materials serve 
the functions of air barrier and vapour 
barrier, the continuity of the vapour bar- 
rier is far less critical. 


GENERAL 


All thermally insulated wall, ceiling and 
floor assemblies must be provided with 
a barrier to diffuse water vapour from 
the interior into wall, floor, attic or roof 
spaces. All vapour barriers must have 
an initial permeance not greater than 
60 ng/(Paesem?) (1.04 PERM INS), 
measured in accordance with ASTM 
E96 “Water Vapor Transmission of Ma- 
terials”, Insulation is permitted to be 
used as a vapour barrier provided it 
meets the above stated permeance re- 
quirements and is sufficiently close to 
the warm side of the assembly to pre- 
vent condensation, Where the intend- 
ed use of the interior space will result in 
high moisture generation, the assem- 
blies must be designed to Part 5 of the 
Code. 


MATERIALS 


Standards governing vapour barrier 
materials are outlined in Article 
9.25.4.2. of the Code. Membrane type 
vapour barriers must conform to CAN/ 
CGSB-51.33-M, “Vapour Barrier, Sheet, 
Excluding Polyethylene, for Use in 
Building Construction”. Permeance of 
coatings applied to gypsum board to 
function as the vapour barrier is deter- 
mined in accordance with CAN/ 
CGSB-1.501-M, “Method for Per- 
meance of Coated Wallboard”. If poly- 
ethylene is used as a vapour barrier in 
this application, it must conform to 
CAN/CGSB-51.34-M “Vapour Barrier, 
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Polyethylene Sheet for Use in Building 
Construction”. See Figure 13.10. 


INSTALLATION 


Vapour barriers must normally be in- 
stalled on the warm side of the dew 
point to protect all surfaces of thermally 
insulated wall, ceiling and floor assem- 
blies. Vapour barriers may be installed 
between layers of insulation provided 
the surface temperature of the vapour 
barrier within the insulated assembly 
can be shown not to support conden- 
sation of the indoor air when the out- 
side temperature is equal to the winter 
design temperature. See Figure 13.9. 


Some insulation materials are not af- 
fected by humidity. Vapour barriers do 
not have to be installed when the va- 
pour permeance of thermal insulation 
is less than that required for vapour 
barriers. 


Low AIR AND VAPOUR PERMEABLE 
SHEATHINGS 


Exterior sheathings that are of a low 
permeability to both air and water va- 
pour must be carefully located within 
the envelope to avoid condensation on 
the sheathing. Figure 13.11 describes 
the procedure that must be used to 
check whether the location of sheath- 
ing is permitted with low vapour and air 
permeance. 
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Figure 13.9 


Recessed Vapour Barrier (9.25.4.3.) 


Air Barriers vs. | 
Vapour Barriers 


Air barriers should not be confus- 
ed with vapour barriers. This dis- 
tinction is usually ignored when 
polyethylene is used as both an 
air and vapour barrier. But when 
the air barrier and vapour barrier 
consist of two separate materials, 
it is important to distinguish their 
requirements. 


Air barriers must be continuous to 
prevent air leakage. Any holes or 
gaps will lead to air leaks and as 
a result, potential condensation. 
Aside from carrying moisture, air 
_ leaking from inside the building to 
_ the outdoors also carries heat 
with it. Mold, decay and high 
_ heating costs are the potential 
| side effects of uncontrolled air 
_ leakage in today’s well insulated 
building envelopes. 
| 
Vapour barriers protect the 
building envelope from the 
_ diffusion of water vapour. Where 
_ a separate air barrier is used, the 
_ vapour barrier need not be tight to | 
_ the passage of air. In other words, | 
| small holes in the vapour barrier 
are acceptable provided the 
vapour barrier covers as much of | 
the surface it is intended to protect | 
but is practically possible. Vapour 
barriers must always be installed 
on the warm side of insulation. 
Air barriers may be located 
anywhere within the building 
assembly. Of course, if the air 
| barrier and the vapour barrier are 
__ the same material then all of the 
_ rules for both apply when the | 
| material is installed. | 


Sealants 


Sealants should be carefully 

_ selected to ensure compatibility 
with the materials being sealed. 

_ Non-hardening acoustical 

| sealants have been used 
successfully to seal polyethylene 
air barriers in the past. 
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Air and Vapour Permeance Values 


To check the location of a low air and 
vapour permeable sheathing (less than 
0.1 L/s*m? air leakage and less than 
60 ng/Pass*m? vapour permeance) 
within a wall assembly, calculate the 
ratio of outboard to inboard thermal 
resistance, then compare the section 
ratio to minimum ratio on the chart. 
The ratio of outboard to inboard 
thermal resistance is 1.02/4.07 = 0.25. 


This wall assembly would meet 
thermal resistance ratio requirements 
in locations with less than 5000 
degree-days. 


To meet Code requirements, a wall 
system must provide the required 
minimum thermal resistance and 

have an appropriate vapour barrier 
included on the warm side of the wall 
insulation. Typically, 6 mil polyethylene 
on the warm side would be used. 


Low air and 
vapour 
permeable 
sheathing 
=| al Vapour 
= barrier on 
warm side 
of the . 
insulation 
Outboard Inboard 


Test Section Ratio 


; Outboard Inboard 
Material | RSI (R)  RSI(R) 
exterior air film | 0.03 (0.17) 2 
metal or vinyl siding | 0.12 (0.68) = 
insulating sheathing | 0.87 (5.0) | = 
glass fibre batt - | 3.87 (22) 
air/vapour barrier - neg. 
13 mm gypsum board - 0.08 (0.45) 
ahs air film - ° wi (0. “3), 
“Total Resistance 1.0 02 265. 85) 4. 07 (23. 13) 
Total Resistance 5.09 (28.98) 


Air Leakage Water Vapour 
MATERIAL Characteristic, Permeance 
sem? at 75 Pa ng/Paem?es 
‘Sheet and panel-type materials | te ee + 
12.7 mm gypsum board | 0.02 2600 
* painted (1 coat primer) negligible 1300 
* painted (1 coat primer + 2 coats negligible 180 
latex paint) | 
12.7 mm foil- backed gypsum board negligible negligible 
| 12.7 mm gypsum board sheathing 0.009 1373 
| 6.4mm plywood | 0.0084 23-74 
11 mm oriented strandboard | 0.0108 44 (range) 
12.5 mm cement board | 0.147 590 
plywood (from 9.5 mm to 18 mm) negligibled.01 40-57 | 
fibreboard sheathing 0.012 1.91 100-2900 
_ 17mm wood sheathing high- depends on 982 
| no. of joints 
Insulation s e r f 
27 mm foil-faced polyisocyanurate negligible 4.3 
27 mm paper-faced polyisocyanurate negligible 61.1 
25 mm extruded polystyrene negligible 23-92 
25 mm expanded polystyrene (Type 2) 0.0214 86- 160 
fibrous insulations very high very high 
25mm polyurethane spray foam- 0.011 894 3791 
low density 
25mm polyurethane spray foam- negligible 96(2) 
medium density 
‘Membrane-type materials 
|  asphalt-impregnated paper (10 min papal 0.0673 370 
| asphalt-impregnated paper (30 min paper) 0.40 650 
asphalt-impregnated paper (60 min paper) | 0.44 1800 
water -resistive barriers (9 materials) negligible- 4.3 30- 1200 
015mm polyethylene negligible 1.6- 5.8 
| asphalt-saturated felt (#15) 0.153 290 
| building paper 0.2706 170- 1400 
| spurbonded polyolefir in film (expanded) — 0.9593 3646 
‘Other materials | 
brick (6 materials) negligible 102-602 
metal negligible negligible 
mortar mixes (4 materials) | negligible 13-690 
stucco negligible 75-240 
50mm reinforced concrete negligible 23 
(density: 2 330kg/m3) __ Ss | Sele eS Ae ws 
Pigtie 30 (9.25.5.1.) | 


Allowable Ratio of Outboard to Inboard 
Thermal Resistance 


Seek ve ee 
ays of Bullaing rae - 
oeation! Celcius Minimum Ratio 
Degree-Days- alan ee 
up to 4999 | 0.20 
5000 to 5999 0.30 
6000 to 6999 0.35 
euces to Tape | 0.40 
Se oe bie bhS 4 its 4. eon ds = ee 
Figure 13.11 
Locating Low Air 
and vou Permeable 
Sheathings in Building 
Envelopes (9.25.5.1.) 


D Ontario 


13-10 Energy Efficiency, Air and Vapour Barriers 


2014 CODE AND CONSTRUCTION GUIDE 


THERMAL INSULATION 


BUILDING CODE REFERENCES 


DIVISION B Space 
9,25.2.1, Required Insulation . 
9,25.2.2, Insulation Materials Unheated attic 
9,25.2.3, Installation of Thermal Insulation Saas Eee REE atte De 
9.25.24. Installation of Loose-Fil IVNOONewewewmemsemsesweswseiwenys 
Insulation rs 3 
Ss rs Between 
9.25.2.5, _ Installation of Spray-applied asin lh RY Heated space <s heated 
Polyurethane spaces and se SY spaces and 
i [er (> rior 
Re aN eorere epost! SE als 
Between boy se 
SUPPLEMENTARY STANDARD SB-12 heated Unheated Manadtanacs cS 
2.1.1.6. _ Insulation of Foundation Walls and unheated garage P Se 
spaces Psy 


This section of the Guide deals with 
thermal insulation requirements. Refer 
to Chapter 6, Fire Safety and Sound 
Control for fire protection and acoustic 
insulation requirements. 


GENERAL 
Insulation is required for all walls, ceil- 


Figure 13.12 
Locations Requiring Insulation 


Between heated 
and unheated 


9) 


WS 


Around 
perimeter of 
slab-on-ground 
600 mm (23-5/8") 
below adjacent 
lye tinished ground level 
DAs IIIT, 
YX BRE 


a 
YA 
SA 


Heated basement 


foundation walls from 
the subfloor to not more 
than 200 mm (8") 


above the finished floor (9.25.2.3.) 


(SB-12) 


ings and floors separating heated 


space from unheated space, the exte- 
rior air or the exterior soil. Require- 
ments for insulation help to reduce the 
incidence of condensation on interior 
surfaces of insulated assemblies. I|n- 
sulation helps maintain comfortable 
temperatures for the occupants and, of 
course, helps to conserve energy. Fig- 
ure 13.12 illustrates where insulation is 
required. 


MATERIALS 


Insulation materials are governed by 
standards referenced in_ Article 
9.25.2.2. of the Code. Insulation in con- 
tact with the ground must be inert to 
the action of soil and water and must 
possess insulative properties not sig- 
nificantly reduced by moisture. 


Type 1 expanded polystyrene insula- 
tion as described in CAN/ULC-S701 
“Thermal Insulation, Polystyrene, 
Boards, and Pipe Covering” must not 
be used as roof insulation applied 
above the roofing membrane. 


It is always advisable to check that in- 
sulation products comply with appli- 
cable standards and Code require- 
ments at the design stage and prior to 
installation. The following page lists 
important characteristics of commonly 
available insulating materials. 


Figure 13.13 
Interior Frame Wall with Batt Infill 
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Header wrap 
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>) Insulation Materials: Summary Information 


| 


Permeance | 
Insulation RSi/mm Density 2 Flame Smoke Notes 
Material (R/in) kg/m’ (Ib/ft’) ( oraltite: he tin Hg)) Spread Development 


| | | heat loss, but can also be used in rated 


Glass Fibre | 0.022 (3.2) 24-40 (1.5-2.5) 1666 (29) 15 0 fire assemblies and to attenuate sound 


transmission. In these cases, the full 
Mineral Fibre 0.024 (3.5) | 24-64 (1.5-4.0) 1666 (29) 15 0 range of the insulation’s physical 
| 


properties may likely need to be 


5 1 7 zi gen 6 ar | considered. 
| | 
| There may be various advantages 


and disadvantages to the types of 


| Batt Type Type | | jane | 
| | | | Insulation is not only used to moderate | 


Glass Fibre 0.020 (2.9) 9.8-40 (0.61-2.5) 1666 (29) 15 0 insulation that should be considered | 
| | | before selection. Find out about | 
| H Par 

Mineral Fibre 0.023 (3.3) 24-40(1.5-2.5) | 1666 (29) 15 0 the product's: 

Cellulose Fibre 0.025 (3.6)  35-48(2.2-3.0) | —- 1666 (29) 75 15 ° availability | 


e combustibility 


Boardstock | | e density 


e moisture resistance 


| 


a St a) A aa a 


Expanded 0.026 (3.8) 14.4-25.6 115-300(2.0-5.2) | 200 500 * air infiltration resistance 
Polystyrene | to (0.9 - 1.6) | 
®) (Typelandil) 0.030 (4.4) | | | e protection against ultraviolet rays 
| | | | e potential for drainage | 

Extruded 0.034 (5.0) 25.6 - 32 23 - 92 200 500 * compression susceptibility | 

Polystyrene (1.6 - 2.0) (0.4 - 1.6) 

(Type Ill and IV) | e tendency to settle | 
| | | | | 
| | | ified installers requiremen 

High Density 0.029 (4.2) 64-144  —-1725 (30) | ee eer ee 

Glass Fibre to (4.0 - 9.0) 

0.031 (4.5) Manufacturers can provide 
/ | | additional details on specific | 

Foil Face | 0.041(6.0) | 256-32 | <0.25(15) | : propuets | 

Polyisocyanurate | | (1.6 - 2.0) | | | | 
| | ae fleece ee Nore tes ain | | 

Cellulose Fibre  0.024(3.5) varies : pyle cog | 
| | | 
| | 

Polyurethane 0,038 (5.5) varies varies <25 <300 | 

. to | 

(med. density) 0,044 (6.0) | 

Polyurethane ‘ | | 

(low density/ | 0.025 (3.6) | varies | | <25 | up to 500 | | 
| | | | 
| | 


semi-flexible) 


Materials with a permeance less than 15 (0.26) are considered Type | vapour barriers. | 


_—— pa ead St eteslets see AES ss oa as oe a 
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INSTALLATION 


In general, insulation must be installed 
to provide a reasonably uniform ther- 
mal resistance over the entire face of 
the insulated area. Insulation applied 
between furring or framing must ex- 
tend the full width and length of these 
spaces, and should be installed in a 
manner which reduces convective air 
movement in the cavity. Figure 13.14 
depicts common errors when installing 
insulation. 


Batt-type insulation manufactured with 
no membrane on either face must be 
installed so that at least one face is in 
full and continuous contact with clad- 
ding, sheathing or some other low air 
permeance membrane. This require- 
ment is intended to prevent air from 
moving through the insulation and sig- 
nificantly reducing its thermal resis- 
tance. 


Loose fill insulation must only be used 
on horizontal surfaces, except mineral 
fibre or cellulose loose fills are permit- 
ted to be installed in attic spaces over 
ceilings with slopes of 4.5 in 12 or less. 
Water-repellant loose fill insulation is 
also permitted between the outer and 
inner wythes of masonry cavity walls. 
Loose fill insulation may also be used 
in existing walls. Where soffit venting is 
used, measures must be taken to pre- 
vent the blockage of soffit vents with 
loose fill insulation (see Figure 13.15). 


Where blown-in insulation is installed 
above-ground or below-ground wood 
frame walls of new buildings, the den- 
sity of the installed insulation shall be 
sufficient to preclude settlement, the 
insulation shall be installed behind a 
membrane that will permit visual in- 
spection prior to installation of the inte- 
rior finish and will not interfere with the 
installation of the interior finish, and no 
water shall be added to the insulation, 
unless it can be shown that the added 
water will not adversely affect other 
materials in the assembly. 


Spray-applied polyurethane insulation 
must be installed in accordance with 
CAN/ULC $705.2, “Thermal Insulation 
Sprayed Applied Rigid Polyurethane 
Foam, Medium Density, Installer’s Re- 
sponsibility Specification”. 


bP Ontario 


Incorrect 
Outdoors 


NISC ests XH 


Z\ 


Indoors 


Correct Outdoors 


Indoors 


The insulation batt must be 
sized and cut to fit the cavity 
and it should provide a 
reasonably uniform insulating 
value over the entire insulated 


No compression of the 


No pockets or gaps should 
batt should occur. 


occur between fibre batt 
insulation and the surrounding 
materials. Ensure batt fits 
properly horizontally and 


vertically. area. Insulation should be 
continuous around service lines 
Refer to 9.32.3.10. of the Code 
for the required RSI-values for 
insulation around ducts. 
Figure 13.14 


Proper Installation of Batt (9.25.2.3.) 


Insulation baffle prevents insulation a 
from blocking soffit vent 


Loose fill or batt 
insulation 


Air flow 

through 

soffit vents 
Min RSI 3.52 (R20) 
directly above High heel truss allows full 
pee sutlace of a coverage of RSI 5.6 
exterior wa (R32) at eaves 

Figure 13.15 


Preventing the Blockage of Soffit Venting (9.25.2.4.(6)) 
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Not less than 50 mm 
(2") clearance above 
crawl space floor if the 
insulation is susceptible 
to water damage 


Figure 13.16 
Extent of Insulation for 
Heated Crawl Space Walls 


(9.25.2.3.(4)) 


Figure 13.16 shows that interior foun- 
dation wall insulation in crawl spaces 
be provided with a 50 mm (2") clear- 
ance above the crawl space floor, if the 
insulation is of a type which may be 
damaged by water or significantly re- 
duced in thermal effectiveness. 


Concrete slabs-on-ground must be 
properly insulated to prevent heat loss. 
The insulation must extend not less 

3) than 600 mm (23-5/8") below exterior 
ground level and must have a mini- 
mum RSI of 1.76 (R10). Basement slab 
edges within 600 mm (23-5/8") of exte- 
rior ground level (e.g. walkouts) must 
also comply to these requirements; in 
some situations, the entire slab may re- 
quire full insulation, such as when the 
entire slab is less than 600 mm (23- 
5/8") to the exterior ground level, or 
when the slab is heated, see Figure 
13.19. Figure 13.17 shows four differ- 
ent insulation configurations. Where 
footings do not extend below the depth 
of frost penetration, frost protection 
must be considered. See Chapter 2 for 
more details. 


Where insulation is exposed to the 
weather and subject to mechanical 
damage, it must be protected with not 
less than 6 mm (1/4") asbestos-cement 
board, or 6 mm (1/4") preservative- 
treated plywood or 12 mm (1/2") ce- 
ment parging on wire lath applied to 
the exposed face and edge of the insu- 
lation. 


Ducts, outside the heated envelope, 

=) must be insulated and sealed accord- 

7 ing to 6.2.4.3. and 9.32.3.10 of the 
Code. (see Figure 13.18). 


— Pas eT 


| Heat Loss Through Foundation 


| 
Soil is an insulator and the deeper the soil | 
x ieee / the more insulation it will provide. Less | 
ees | | ees heat is lost the longer the path it has to 
ips a travel. Different placements of insulation 
can be used to obstruct the path of heat 
flow and reduce heat loss. 
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NE ner | einen tS ara LG 
Se SR eS 
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a) @® Four options for placement of insulation to reduce heat loss when the footing 
6) Oo) extends at least 1.2 m (3' 11") and not less than the depth of frost penetration. 
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The extension of each 
insulation option must be at 
least 600 mm (23-5/8") 
from the edge of the slab. 


See Chapter 2, 
Foundations for frost 
protection for footings. 


Footing is below 
the frost line 


Insulation around concrete 
slabs-on-ground must have 
a minimum RSI of 1.41 (R8). 


min. RSI 1.76 (R10) 


Figure 13.17 


Slab-On-Ground Foundation Insulation Options 
Where an exhaust duct passes through an 


||| | 
: adjacent unheated space, it must be insulated 
| to a minimum of RSI Re IRE and provided 
with a vapour barrier. Refer to Part 6 of the 
Code for further details. 


Tape all joints 
in ductwork 


Spray foam 
Insulation 


Insulation minimum RSI 2.1 (R12) 


Y, 

QA 
YN 
ZA 


ZR 
x 


Plywood of an appropriate 

thickness (minimum 5/8") can act as a 
vapour barrier. Check with your local 
building department for further details. 


Y 
YW 
NAY 


Q 


Unheated 
Crawl space 


6.2.4.3.) 
(9.32.3.10.) 


Figure 13.18 
Duct Insulation 
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No insulation 
required 


Greater than 
600 mm 
(23-5/8") 


Horizontal Insulation Vertical Insulation 


600 mm 
(23-5/8") 


600 mm 
(23-5/8") 
600 mm 
(23-5/8") 


Looking 
Horizontal Insulation Back Vertical Insulation 
ie See Figure 13.17 
y 600 mm 
(23-5/8") 
a Boe OR 
Lm ese 
ee 
—N a 
600 mm 
(23-5/8") 
Full slab 
insulation 
required 
Figure 13.19 
Basement Slab Insulation (SB-12 2.1.1.6.) 
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All interior insulation and vapour barri- 
ers must be protected from mechani- 
cal damage by a covering of gypsum 
board, plywood, particleboard, wafer- 
board, hardboard or equivalently per- 
forming material. Mineral fibre insula- 
tion installed in unfinished basements 
is exempted from this requirement pro- 
vided it is covered with a polyethylene 
vapour barrier of at least 0.15 mm 
(6 mil) thickness. 


Insulation in factory-built buildings 
must be installed so that it will not be- 
come dislodged during transportation. 


Foundation walls enclosing heated 
spaces require near full height insula- 
tion be installed from the underside of 
the subfloor to not more than 200 mm 
(8") above the finished floor of the 
basement. Refer to Figure 13.20. The 
insulation may be provided on either 
the interior or exterior of the foundation 
wall, or a combination with an equal 
thermal performance. As a best prac- 
tice, where an overlapping interior and 
exterior insulation is used, the overlap 
should not be less than four times the 
thickness of the foundation wall. See 
Figure 13.21 and Figure 13.22. In all 
cases, a foundation wall drainage sys- 
tem is required by Article 9.14.2.1. of 
the Code. See Chapter 2, Foundations. 


Where a foundation wall is constructed 
of hollow masonry units, one or more of 
the following measures must be taken 
to control convection currents in the 
core spaces of the blocks: 

¢ all of the core spaces must be 
filled; 

* at least one row of semi-solid 
blocks must be installed at or 
below grade (see Figure 13.20); or 

¢ an equivalent method may be 
employed. 


Hollow unit masonry walls which pen- 
etrate the ceiling into a roof or attic 
space must be sealed at or near the 
level of the ceiling so as to avoid air 
within the blocks from entering the roof 
or attic space. This can be done by ei- 
ther: 

* capping the masonry units or 

¢ installing flashing material across 

the entire width of the masonry. 

Interior foundation insulation must be 
protected from interior sources of wa- 
ter vapour by a vapour barrier, unless 
the insulation has vapour barrier char- 


Basements must 
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ip the x 

subfloor to zen \ 
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above the 
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SS 
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Figure 13.20 
Insulation Requirements 
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Thermal Insulation 13-15 
Interior 
insulation 
All interior 
— insulation 
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| I ely 
~ Sealed or clamped in place | protecte 
nreadetetap | | if polyethylene % designated 
5 enn 27 = air barrier 
= is 
eee 


—, 
CS 
le | 
Mineral fibre insulation 


/ installed in unfinished 

basements and covered 
with a 0.15 mm (6 mil) 
pe eethyiene vapour 

arrier need not be 
mechanically protected, 
provided it has a flame- 
spread rating not more 
than 150 


Polyethylene vapour 
barrier required for all 
batt type insulation 


Roll blanket insulation 
may be used without 
framing and interior 
wall dampproofing 
SOM 


MPa 


(9.25.2.) 


acteristics. All insulation installed on 
the interior of foundation walls must be 
sealed at the top and bottom to reduce 
air circulation through the assembly or 
behind the insulation (see Figure 
13.20). 


Insulating concrete forms (ICFs) offer 
the builder a system that combines 
concrete construction and insulation 
(Figure 13.23), The system offers ex- 
ceptional thermal resistance and pro- 
tection from moisture. Application re- 
quires experienced installation crews 
and careful planning to avoid potential 
problems. 


On the interior, the ICFs take up little 
more space than a typical foundation 
wall. ICFs are easily finished as most 
systems provide nailing surfaces for 
sheathing and finishing materials. 


Some ICF systems may provide ade- 
quate vapour protection, while other 
may require the addition of an interior 
vapour barrier. In all cases, manufac- 
turer instructions should be followed in 
constructing this system. See 
Chapter 2: Foundations for further de- 
tails. 


Better Building 
Note 


Garage Ceiling 


_ Where there is a heated space 
above, use approved spray foam 
or header wrap instead of batts 
to enhance airtightness. 
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As = a 
Insulating LZALEN 
concrete Z ) 


block y GA om 


Seal joints to ensure that 
header wrap material is 
installed as a structural 
air barrier 


Sill Detail: Brick Veneer 
on Concrete Foundation 
with Interior Insulation 


Sill Detail: Brick Veneer on Concrete Foundation 


| 
Interior Insulation 


Damproofing required 
below grade when 


When siding is Sill plate 


Drainage : eer ee Sheathing gasket wood studs are used <7 
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drainage layer 
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insulation) 
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<< eregtoss Permeance membrane 
is Be; a fe palais pet or 

a) polyethylene to grade = 
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WE 295 is best practice. Where ~~ 
Ae. CASS wood is not in contact 
Weeping tile XS UAE with foundation, summertime 
condensation is reduced 


Weeping tile 


Figure 13.21 
Example of Exterior and Interior Insulation (12.3.2.4.) 
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2) as 


Note: Spray foam in 
the rim area must be 
aaa stes by a thermal 
arrier, for example 
drywall. Refer to 
9.10.17.10. of the Code 
for more information. 


Structural air 
barrier 


approach Spray foam 
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Drainage layer 


Geo-textile 
Brett protection mn ] 
= eo-textile ear key 
protection Sealed Granular backfill or Dowel 


min. 150 mm (5-7/8") 


Granular backfill F Sealed 

min, 150 mm (5-7/8") Cy Capillary Tp sal ej 

Filter cloth break i ir peetey 
; ile rea 

Weeping Granular 


tile \, 


Granular layer 
beneath slab 


Figure 13.22 Figure 13.23 (9.15.4.1.) 
lneiiaton used on the Interior and Exterior Insulating Concrete Forms (SB-12) 
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High Performance Basements 


Increasingly, consumers are looking to use every 
space within their home more fully. More and more 
they expect that their basements provide the same 
level of comfort, livability, and moisture control as 
above grade spaces. Homebuyers are not willing to 
| accept the damp, cold, wet, moldy basements of the 
past. For builders, basements have traditionally been 
the source of frustration as they are often 
constructed with serious defects. Creating a healthy, 
comfortable living space in the basement that meets 
the home buyer’s expectation can be a challenge. 


As one of the major sources of heat loss within a 
home, basements are now required to be insulated 
near full height. For builders, this presents an 
opportunity to perfect their craft and to deliver the 
high performance living space that their home buyers 
demand. Builders who ignore the challenge will 
likely continue to have difficulties with moisture, mold 
and homeowner complaints. 


Ultimately, it is the builder’s responsibility to identify 
the risks associated with a particular site condition 
and select and execute the systems that will best 
result in safety and durability of the structure as well 
as meeting the expectations of the homeowner. 
Typically, by using a systems approach, potential 
problems are predicted and averted by applying a 
combination of materials and components that 
provide multiple layers of protection. 


Getting it right begins by understanding materials, 
components, and systems that are used in the 
basement and how they work together. The high 
performance basement must be capable of support- 
ing the superimposed loads of the structure above, 
while also resisting the lateral loads imposed by the 
surrounding soil and the hydrostatic pressures of the 
water within the soil. It reduces the exfiltration and 
infiltration of air and other harmful gases from the 
surrounding soils. The high performance basement 
is durable and cost-effective balancing initial capital 
costs with operating costs including those costs 
associated with heating, cooling, repair, and 
warranty. 


be Ontario 


For most builders, building a high performance 
basement means keeping it dry and free of moisture. 
Controlling moisture from getting into the basement 
from all its sources becomes the big challenge and 
requires: 


H Preventing water from ponding against the outside 
of the basement wall, particularly during 
construction. 


@ Ensuring rain water that infiltrates into the soil is 
drained away from the building. 


@ Ensuring water from a high water table does not 
crack the structure or leak into the basement. 


B Protecting the building interior from dampness that 
wicks into the concrete from the wet soil. 


B Retarding the diffusion of water vapour to minimize 
condensation both from outside in (in summer) and 
inside out (in winter). 


BH Ensuring basement air barriers are continuous to 
minimize vapour movement from air leakage. 


— Providing suitable protection from frost heave. 


The builder will need to select a system that responds 
to the specific conditions of the site, the intended 
interior use of the basement and the capabilities of 
the available trades and that balances performance 
and cost (initial and long-term). On the ideal site 
featuring freely draining soils, properly sloped grad- 
ing, proper orientation, a dry climate, minimal interior 
usage, and a low and stable water table simply 
meeting minimum requirements will likely deliver a 
properly performing product. Ideal conditions 
however, are seldom found. In other cases, builders 
should consider appropriate measures. Best practices 
in new home construction generally represent a set of 
techniques and skills above and beyond the minimum 
standards prescribed by Ontario's 2012 Building 
Code. Of course, best practices can involve increased 
first costs but most builders understand the balancing 
of cost and performance as systems are evaluated 
and selected. 


Best practice solutions intended to keep interior 
basement spaces dry are often inexpensive and 
simple to apply. 


@) ware 
LY) 


’) See Chapter 2 Foundations 
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Full Height Blanket System 


Header wrap sealed 
to concrete wall 
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barrier 


Low vapour 
permeance 
membrane 
to grade 


Full height 
insulation 


Termination bar 
fastened into the wall 


No gaps in insulation 


Sealed 
lz Dampproofed and 
keyed to footing 


Granular layer 
beneath slab 


Detailed Section of a Typical Foundation Wall 
with Near Full Height Basement Insulation 


and Best Practice Techniques 


Ten points to summarize what the best practice 
builder should consider: 


1. Around the building exterior, grading should place 
early and often so that no free water pools against the 
foundation wall loading the concrete with moisture. 

2. To reduce the wicking of water into the interior space 
one of the simplest best practices involves applying a 
dampproofing (spray-on or proprietary membrane) to 
the top of the footing before the wall is erected. 

3. Careful installation of the drainage tile system around 
the perimeter of the foundation is important. Ensure 
that the slope of the pipe provides effective drainage. 

4. Cover the granular layer with a geo-textile cloth to 
prevent the drainage system from becoming clogged. 

5. After the wall is placed, a slip plane, as simple and | 
inexpensive as polyethylene can be added to the | 
exterior of a foundation to prevent frozen soil from | 
adhering to the concrete or unit masonry. A drainage | 
layer can also provide a slip plane, but any damage to 
the layer that is evident in the spring would need to be 
repaired. 

6. On the interior, a capillary break (space or membrane 
between wood framing and concrete) can prevent 
moisture from wicking from the concrete to wood or 
other interior materials which can decay or deteriorate 
as a result. | 

7. Construction moisture in freshly cast concrete walls 
should have an opportunity to dry out before walls are 
insulated and vapour barriers installed, particularly in 
late summer. Where this is not possible, a number of 
techniques are available to minimize the likelihood of 
serious moisture accumulation. Using a low vapour 
permeance insulating board on the inside of the | 
foundation wall, avoiding summertime air-conditioning 
in the basement, and increasing basement ventilation 
are among the techniques that have been reported to 
help mitigate summertime condensation in base- 
ments. 

8. Vapour barriers should be fitted to all thermally 
insulated components. 

9. Insulation should be continuous (without any gaps) | 

along the foundation wall, and should not be 

damaged, overly compressed or exposed to sources | 
of moisture. 

Air infiltration is of extreme importance to the best 

practice builder, as it is the cause of many problems. 

First of all, a simple seal along the junction of the slab 

and foundation wall will prevent air leakage from 

below grade. Header areas are a very significant 

source of air leakage as the air barrier is often 

damaged during construction, or is not properly 

sealed. Header air barriers need to be continuous and 

sealed to the foundation wall. In fact, the entire 

envelope air barrier must always be continuous from | 

basement slab to top storey ceiling. 


10. 
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Controlling Summer Moisture 


To prevent condensation from 
accumulating within the insulation 
from construction moisture, care 
should be taken to insulate the 
foundation where possible after 
the concrete has had an opportunity Hot summer exterior 
to dry. Avoid air-conditioning during air temperatures 
hot humid summer days when 
summer condensation is most 
prevalent during the first year after 


construction and consider using a . Vapour 
dehumidifier during that first year. Pooling water due Voy. pressure. | 
On average, it takes between one to poor grading YN —* 


and two years for the excess water 
within a solid concrete foundation 
wall to dry out. Ensure that the air 
barrier at the first floor header is 
continuous and sealed to the 
foundation wall or to the interior Freshly cast concrete 
foundation air barrier. Improper 

initial grading can load the concrete 

with moisture from ponding rainwater. 


Condensation 


Maintaining a positive slope away 
from the foundation is an important 
measure to keep basements dry. 
Using a capillary break at the top of 
the footing can help reduce the 
incidence of summer condensation. 


i 


ne tM 


Summertime moisture problems can 


be controlled by recognizing the Hot summer exterior IW 


mechanisms that drive moisture __ air temperatures ie x pee 
through foundation walls and by taking We Ot Mere 
the right steps to avoid problems. Ra ae 5 ee a 
@ ee positive slope away cana << 

. ; rom foundation J 

These include: Os Vapour \s 

lee : : CXR] pressure 

- proper initial grading to avoid water @) Rrainane tater mm| + PIES 
ponding next to the foundation wall, pio e ee 


- ensuring dampproofing or drainage Freshly cast concrete 


layers extend above grade, 

; ; : Less condensation 

- ensuring a capillary break exists 
between the footing and the wall, 


( 


(3) Moisture barrier tt 


(low vapour 


- ensuring a proper air barrier is 
permeance) 


installed at the header, 


- allowing where possible the | 
cast-in-place concrete foundation 
wall to dry out before installing the 
vapour barrier. 


- installing a low vapour permeance 
membrane (eg. extruded polystyrene, 
building paper, etc.) 
against the interior of the foundation 
wall below grade. 
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ENERGY EFFICIENCY 
REQUIREMENTS 


BUILDING CODE REFERENCES 


DIVISION B 
9.25,1.1. 
9125.51. 
2 2 aes 


Scope and Application 

General 

Energy Efficiency Design Before 
January 1, 2017 

Energy Effciency Design After 
December 31, 2016 


Ween 


SUPPLEMENTARY STANDARD SB-12 
Laglttay Energy Efficiency 


ole. » Compliance Options Before 
January 1, 2017 
ilealegtas Compliance Options After 


December 31, 2016 
1 Energy Efficiency Design 
ily Energy Efficiency 
ton Energy Efficiency for Buildings 
Located in Zone 1 
Energy Efficiency in Buildings 
Located in Zone 2 
Elements Acting as a Thermal 
Bridge 
Log Wall Construction and Post, 
Beam and Plank 
Construction 
6, Insulation of Foundation Walls 
8 Thermal Performance of 
Windows, Skylights and 
Sliding Glass Doors 
Minimum Thermal Resistance of 
Doors 
0, Additions to Existing Buildings 
| Drain Water Heat Recovery 
Required Performance Level 
Other Acceptable Compliance 
Methods 


Two alternatives are available for es- 
tablishing the energy efficiency of 
houses that use fossil fuel or electricity, 
and are occupied during the winter 
months. Dwelling units can conform to: 


1. the performance requirements of 
the EnerGuide Rating System, 
achieving a rating of 80 or more 
when evaluated in accordance with 
NRCan “EnerGuide for New 
Houses: Administrative and 
Technical Procedures”, or 

2. Supplementary Standard SB-12 
Chapters 1 and 2. 


The specific requirements for thermal 
insulation are found in Supplementary 
Standard SB-12 of the Code in addi- 
tion to those found in Section 9.25. The 
insulation of heating and ventilating 
ducts is governed by the requirements 
of Section 9.32. and by Part 6 of the 
Code. 


ENeRGuibe 80 


An energy efficiency level of Ener- 
Guide 80 is achieved by complying 
with the technical requirements of the 
EnerGuide Program and demonstrat- 
ed by using NRCan’'s HOT2000 energy 
modelling software. Each dwelling unit 
would have to be individually modelled 
and have a blower door test performed 
to demonstrate its performance ac- 
cording to NRCan’s EnerGuide for 
New Houses procedures. Although 
registration in the EnerGuide program 
is not required, registration and acquir- 
ing an EnerGuide label can provide 
assurance and enhanced confirma- 
tion that EnerGuide 80 is achieved. In 
all cases, however, a performance lev- 
el equal to EnerGuide 80 must be 
demonstrated. 


SUPPLEMENTARY STANDARD SB- 12 


SB-12 provides three compliance 
paths: (1) prescriptive compliance, (2) 
performance compliance, and (3) oth- 
er compliance methods namely the 
ENERGY STAR for New Homes volun- 
tary program. 


PRESCRIPTIVE COMPLIANCE PACKAGES 


The Code provides prescriptive com- 
pliance packages as shown in Figures 
13.25 to 13.28. The Code’s require- 
ments are based on multiple factors: 
degree-day zone location (Zone 1, 
less than 5000 degree-days Celsius, 
and Zone 2, 5000 degree-days Cel- 
sius or more), the space heating ener- 
gy efficiency, and whether electric re- 
sistance space heating is used. The 
number of degree-days for a particular 
location may be found in Supplemen- 
tary Standard SB-1 of the Code or may 
be obtained from the local building de- 
partment. 


The definition of an electrically heated 
house is provided in the Code: a house 
is considered to be electrically heated 
if more than 10% of its heating capac- 
ity is provided for by: 


¢ electric resistance unitary 
baseboard heating, 


¢ electric resistance unitary 
cabinet heating, 

¢ electric resistance ceiling cable 
or floor cable heating, 

* electric resistance central 
furnace heating, 

¢ electric hot water space 
heating, or 

* air source heat pumps in 
combination with electric 
resistance backup heating. 


Each compliance package groups the 
insulation, windows, and mechanical 
systems that can be used in a house. 
Each package is intended to represent 
similar levels of energy efficiency. 


CEILINGS 


The thermal resistance of insulation for 
exposed roofs or ceilings may be re- 
duced near the eaves as the space is 
compressed by the slope of the roof 
and by ventilation clearances. The re- 
duced thermal resistance near the 
eave over the top plates must be not 
less than RSI 3.52 (R20). In addition, 
areas directly above attic hatches are 
permitted to be reduced to not less 
than RSI 3.52 (R20). 


INSULATION 

Required insulation levels shown in the 
packages are expressed in terms of in- 
stalled nominal insulation values rather 
than the effective R-value of the 
assembly. Reflective surfaces of insu- 
lating materials may not be considered 
in calculating thermal resistance val- 
ues according to the Code. While the 


Degree Days 


Degree-days are a measure of 

the severity of a location’s 

climate. The heating degree- 

days for a location measure 
| the difference in average daily 
| temperatures from 18°C for 
each day over the entire year. 
| The degree-days associated 
| with Markham are approximately 
/ 4000 DD while those for 
Timmins are approximately 
6000 DD. A building that costs 
$2000 per year to heat in 
Markham would cost $3000 to 
heat in Timmins all else being 
equal. (See Supplementary | 
Standard SB-1 of the Code for | 
further details). 
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insulation of a wall is measured as R- 
value, window performance is mea- 
sured as U-value. Note the required U- 
value is for the entire window assembly, 
not through the centre of glass. 


WINDOWS 


Restrictions are placed on the window 
to wall ratios permitted under the com- 
pliance packages. Windows are per- 
mitted to be 17% or less of the wall 
area. Calculation of the gross wall area 
includes all above grade wall areas, 
floor rim board areas, walls that are 
common between a house and garage 
or other units, and the portion of steep- 
ly inclined roofs that serve as interior 
walls (greater than 60° to the vertical). 
Calculation of the gross window area 
includes windows, skylights, side- 
lights, glazing in doors, and sliding 
glass doors. The glazing in main en- 
trance doors or their adjacent side- 
lights do not need to be included in the 
gross window area. 


lf windows are 17-22% of the wall ratio, 
the coefficient of heat transfer for the 
windows must be upgraded from the 
compliance packages, as outlined in 
Article 2.1.1.1. of SB-12. For example, 
a required U-value of 1.8 must be up- 
graded to a U-value of 1.6. This type of 
window upgrade is additive to any win- 
dow upgrades required as part of an 
envelope trade-off. 


A building with a window to wall ratio 
greater than 22% must use the perfor- 
mance path to meet the energy effi- 
ciency requirements. 


Basement windows that incorporate a 
loadbearing structural frame are to be 
double glazed with a low-E coating 
and does not need to meet the re- 
quired U-value. 


All windows and sliding glass doors 
separating heated space from unheat- 
ed space must either conform to the 
U-value listed in the compliance pack- 
ages, or corresponding to an energy 
rating not less than that listed in Figure 


13.24. 


Doors 

Doors separating heated space from 
unheated space, except for doors on 
enclosed unheated vestibules and 
cold cellars, must have a thermal resis- 
tance of not less than RS! 0.7 (R4) 
where a storm door is not provided. 


Windows, skylights, and doors are also 
required to comply with Section 9.7 of 
the Code. 


Maximum U-Values and Minimum Energy Ratings (ER) for Glazing for Houses 


[ component | aR | tag || Minimum Boos Rating 
__ Skylight _ er a8 O50) Lani. a ve 

gh aol AUN 5 ell 0.35 _ me Hel 17 ra 
_ Windows and eee SNe ee yet O32 yt A 21 il 
| Sliding glass doors Fie ee O2Bald far| oly bas -25aetee wb 
| | 14 0.25 — 29 otal 


Figure 13.24 
| Energy Ratings for Glazing in Houses 


| 
(SB-12 2.1.1.8.) | 
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ENvELOPE TRADE-OFFS 

Trade-offs are permitted for different 
compliance packages, which allow a 
reduction of thermal performance for 
walls, windows, or basements walls if 
the performance of other components 
is increased, such as the use of more 
insulation, better windows, higher effi- 
ciency mechanical equipment, or 
drain water heat recovery units. Only 
the thermal performance of one of the 
walls, windows, or basement walls is 
permitted to be reduced. Trade-offs 
are shown in Figures 13.29 and 13.30. 


2017 ComPLiANCE PACKAGES 

Example compliance packages for the 
forthcoming 2017 requirements have 
been shown in SB-12 as a signal for 
the building industry. The packages 
are designed to achieve energy effi- 
ciency levels 15% greater than the 
2012 compliance packages. These 
packages, however, are currently un- 
der review and the actual packages 
that will be enforceable may be subject 
to change. The packages will provide 
additional detail on insulation installa- 
tion requirement, such as where insu- 
lating sheathing is required or where a 
high heel eaves would be mandated. 
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Better Building 
Note 


Exterior insulating sheathing 
applied to insulated walls can 
Often provide a comparable level 

| of thermal resistance to walls 

insulated with a higher nominal 
level of insulation, but without 
insulating sheathing. 


Exterior insulating sheathing 
_ reduces thermal bridging - the 
effect of heat moving through 
solid framing members to the 
outdoors - by covering them with 
an insulating material. 


Plywood sheathing 

38 x 140 mm (2 x 6) wall 
Glass fibre batt insulation 
Polyethylene air/vapour barrier 
Gypsum wallboard 


This may not only prove more 
economical, but more comfortable 
depending on the type of exterior 
insulated sheathing used. 


For example, as shown below, 
components used in a wall 
assembly with RSI 3.52 (R-20) 
and RSI 3.43 (R-19.5) 
perform differently. 


Make sure to compare each 
alternative and check for impacts 
on items like foundation wall 
thickness before proceeding. 


External insulating sheathing 
RSI 1.32 (R7.5) insulation 

38 x 89 mm (2 x 4) wall 

Glass fibre batt insulation 
Polyethylene air/vapour barrier 
Gypsum wallboard 
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| Thiel Heat Loss Peer acs cane 5.8 

| (assuming 20% of wall area is [@AOANTo WT al-r- allot (ole 
| comprised of framing members) i - 


same nominal R-value 


ELEMENTS ACTING AS THERMAL BRIDGES 


Where steel studs, steel joists, or other 
thermally conductive materials are 
used, and which act as a thermal 
bridge to facilitate heat flow through 
the envelope assembly, the insulation 
values given in the compliance pack- 
ages must be increased by 20%, un- 
less it can be demonstrated that the 
heat flow through the assembly is not 
greater than through a wood frame as- 
sembly. The increase in insulation val- 
ues is also not required where thermal 
bridges are insulated with a thermal 
resistance of at least 25% of the ther- 
mal resistance required for the insulat- 
ed portion of the assembly. 


Wood stud framing elements that have 
a thermal resistance of less than RSI 
0.90 (R5) (i.e. 38 x 89 mm (2 x 4) studs 
(RSI=0.23, R4.35)) must also be insu- 
lated with an insulated exterior sheath- 
ing with not less than 25% of the re- 
quired thermal resistance for the 
insulated portion of the assembly. 
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Zone 1 Compliance Packages 


Component A B | (cuaep E a eae Hiei | wed K® | LY | Me 
"Ceiling with Attic Space “” 8.81 | 881 | 881 | 881 | 8.81 | 881 | 881 | 8.81 | 8.81 | 8.81 | 881 | 8.81 | 8.81 | 
__ Minimum RS!-Value (R-Value) _| (R50) | (R50) (R50) __ (R50) | (R50) (R50) | (R50) | (R50) | (R50) | (R50) | (R50) | (R50) | (R50) | 

Ceiling Without Attic Space” 546 546 546 546 546 546 546 546 546 546 546 5.46 5.46 

Minimum RSI-Value (R-Value) (R31) (R31) (R31) (R31) (R31) | (R31) (R31) | (R34) (R34) (R31) | (R31) | (R31) (R31) 

Exposed Floor’ 5.46 5.46 5.46 546 546 546 546 546 546 5.46 5.46 | 5.46 5.46 
| Minimum RSI-Value (R-Value) (R31) | (R31) (R31) | (R31) (R31) (R34) | (R31) (R31) (R31) (R31) (R31) (R31) (R31). 
| x ime aT Kor ies ak lisp rahe > | ae rf iw : | ee Se i me CP can | Fab; Pa : | F | 

Walls Above Grade" 4.23.| 4.75 | 4.75 |°4289/64123° 104.23" | 4123'| 4.23 | 3.67) \6 3.874 ane | 4.23 | 4.23 | 

Minimum RSI-Value (R-Value) (R24) (R27) (R27) | (R24) | (R24) (R24) (R24) (R24) (R22) (R22) (Ro2) | (R24) (R24) 

AAG Hae) S62" | 3.52: | 9.52 dyarealyoooqieettaeetin|| 214 | 35201 .2Atelenco adeno al So? | 


Minimum RSI-Value (R-Value) 


| (R20) (R20) (R20) (R20) (R20) (R12) (R12) (R12) | (R20) (R12) a9) (R22) (R20) 
tes = i Oaks © is 7 ay T = el ae a if re 3 | ro | ag eee a a a me TT i <2 if = Sy SE SE TE OT Paes eas 

Below Grade Slab 

Entire surface greater than 0.88 | | | 
600 mm (23:5/8") below grade" | (R5) | | 
EMinounsRSiValue(Ravaie)« inninaiis| | 8 ae woop ey ae 

| | | | | | 

Edge of Below Grade Slab | | | | | 

equal or less than 600 mm A764! 1.760 ae | 1.76 1.76 1.76 A erAsy | 1/Oomie ten Omenliy © 1.76 1.76 | 1.76 
(23-5/8") below grade (R10) (R10) (R10) | (R10) (R10) | (R10) = (R10) (R10) | (R10) | (R10) | (R10) | (R10) | (R10) 
or Heated Slab ‘ | | 
Minimum RSI-Value (R-Value) | | | | | | 
Te See fa ti Taam | | 


Windows and Sliding Glass Doors 16 16 


| MoximuniaNene Wieakjorr pene 18° |B Wee Nate | Sy 2 ats ketene ate 

| Maximum U-value wma” | 28 | 28 | 28 | 28 | 28) 26 | 28 | 28 | 28 28 a) ees 

| diese ang ty lagen Ul 90% 90% | 94% 94% 90% 94% 92%  9h% 92% 94% + 90% =~ 94% pe 
eae WAS Se ee ee Wien ae bal]. Seoul Si 1) 5 Se eee VER De DS hl, ee il SE ee a Hi 

| SoU encauiredae Bee has | "| 55% | 60% 60% 70% | 65% |p 60%) | 

" DomesticHot Water Heater | g.57 9.57 0620.67 087, “087 062 | 0.67 0.62. 0.67 “087 “087 0.80" 


Minimum Efficiency Factor (EF) 


—}—. 


SSS ae eS ee ae es) eS 


Note 
(1) Except for notes (3) and (4), the values listed are minimum RSI-Values for the thermal insulation component only. 
|-Values are expressed in (m? * K)/W. ; = . : | 

(2) U-Value is the overall coefficient of heat transfer for a window assembly, sliding glass door assembly or skylight assembly expressed in W/(m? « K). | 
See exceptions and use of alternative Energ Ratings (ER) in Article 2.1.1.8. ; ; 

(3) Compliance package K applies only to a building with both ICF basement walls and ICF above aoa walls. Alternatively, any other compliance 
package is permitted to be used for a building with both ICF basement walls and ICF above grade walls. The thermal resistance value of an ICF 
wall is the total thermal resistance of the entire wall assembly. ; ; ; | 

(4) Compliance package L applies only to a building with ICF basement walls. Mey, any other compliance pace ie except compliance 

package K, is permitted to be used for a building with ICF basement walls. The thermal resistance value of an ICF wall is the total thermal 

resistance of the entire wall assembly. } ‘ ; 

5) Applies to a building with combined space heating and domestic hot water pean stem. ’ : 

6) Except as required in Subsection 9.32.3. of Division B of the Building Code, an HRV is only required as a part of a compliance package where a 
minimum efficiency level is specified 


(7) Only the hot water heating equipment shall meet the minimum AFUE or EF specified in the Table or shall be of the condensing type. 


Figure 13.25 (42.2.1.1.) | 


Zone 1 Space Heating Equipment with 90% AFUE or Higher (SB-12) | 
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Zone 2 Compliance Packages 


Component A ) C D E F G uy (aimed Kk? | Lo M® 
| | 
———— - es 
Ceiling with Attic Space” 8.81 | 8.81 | 881 | 8.81 | 8.81 | 881 | 881 | 8.81 | 881 | 8.81 | 881 | 8.81 | 8.81 | 
__ Minimum RSI-Value (R-Value) —_| (R50) (R50) (R50) (R50) (R50) (R50) + (R50) | (R50) (R50) (R50) (R50) (R50) (R50) 
Ceiling Without Attic Space” 5.46 | 546 | 546 | 5.46 | 5.46 | 546 | 546 | 546 | 546 5.46 | 5.46 | 5.46 5.46 | 
__ Minimum RSI-Value (R-Value) —_| (R31) | (R31) (R31) (R31) (R31) (R31) (R31) (R31) | (R31) (R31) (R31) (R31) (R31) 
Exposed Floor” 5.46 546 546 546 546 546 546 546 546 5.46 546 5.46 5.46 _ 
__ Minimum RSI-Value (R-Value) (R31) (R31) (R31) | (R31) (R31) (R31) (R31) (R31) (R31) (R31)_| (R31) (R31) (R31) 
_ Walls Above Grade" 641 | 5.11 | 5.41 | 475 | 475 | 475 | 4.75 | 4.23 | 4.23 | 423 | Soul 4.23 | 423 
Minimum RSI-Value (R-Value) (R29) (R29) (R29) | (R27) | (R27) | (R27) | (R27) (R24) | (R24) (R24) | (Rag) (R24) (R24) 
/— — ta ee | —— a ee ape aa 
Basement Walls.” d52 e360) 362) 3.62) | 3.82), 3.5201 2.10 Ved.02 | 262n) Zits! aac) ato). 3.62 | 
Minimum RSI-Value (R-Value) (R20) (R20) (R20) (R20) | (R20) | (R20) (R12) | (R20) (R20) (R12) | (R22) | (R22). (R20) | 
——= eens eA cme = 4 = : at L call a ~ Valsad fale a | 
| Below Grade Slab | | | | 
Entire surface greater than 0.88 Z g 0.88 i ds 4 0.88 Pan = a ge obs : 
600 mm (23-5/8") below grade” (R5) (R5) (R5) | 
__ Minimum RSI-Value (R-Value) | | | | | 
Edge of Below Grade Slab | | | | | | | | | | | | 
CC a seeps mm ite ede76e WW 176u lelaz6i| ue | ads |) eS | ee | 4.76 | 1:765:)8 4576.2) t5i76) 0, AL7.6 
- ow R10) | (R10) | (R10 10) (R10) (R10 (R10) (R10) (R10) | | 
| or Heated Slab (R10) | (R10) | (R10) | (R10) (R10) | (R10) (R10) | (R10) | (R10) | (R10) | (R10) (R10) | (R10) 
| Minimum RSI-Value (R-Value) | 
ee oe oe cc a ie eee 
Windows and Sliding Glass Doors” | | | | | | 
Maximum U-Value (W/sm?+K) Ci allel” elk at) ose) a NS wl fsa asa foe Ne mL 
[oo SSeS ee ey = ae |e 5 were | 
| Skylights | | | 
| Maximum U-Value (Wim2sK)2 2:8) 28, 2.8 Deere 2.Seal eae 28 | 28) 28 | 28 | 28 | 28 | 28 | 
Reece Ria ee See ek Tallin as jo 4 he ane rial F Vai ty fal 
2) | Space: Healing EAuip mel 90% 94% 92% 94% | 94% 94% | 94% — 94% 90% 94% 94% 94% eee 
= ——— a a a 5 —— eee = 
| Minimum HRV Efficiency oe re ee a a | rt a a xt ATMA aE® SF) 
where HRV is required 60% | 60% | 75% | 60% | 60% | 55% 
| Domestic Hot Water Heater | | 0.807 
| NiEindcne: Race er) 0.57 | 0.67 | 0.57 | 0.57 | 0.67 | 0.57 | 0.62 | 0.67 | 0.57 | 0.67 | 0.57 | 0.87 | combo | 


Notes: 
(1) Except for notes (3) and (4), the values listed are minimum RSI-Values for the thermal insulation component only. 

S|-Values are expressed in (m? + K)/W, ‘ “ie : 

(2) U-Value is the overall coefficient of heat transfer for a window assembly, sliding glass door assembly or skylight assembly expressed in W/(m*? « K). 
See exceptions and use of alternative Ey Ratings (ER) in Article 2.1.1.8. ; 

(3) Compliance package K applies only to a building with both ICF basement walls and ICF above aoe walls. Alternatively, any other compliance 
package is permitted to be used for a building with both ICF basement walls and ICF above grade walls. The thermal resistance value of an ICF 
wall is the total thermal resistance of the entire wall assembly. ; : ; 

(4) Compliance package L applies only to a building with ICF basement walls. ee Lidl any other compliance package except compliance | 
package K, is permitted to be used for a building with ICF basement walls. The thermal resistance value of an ICF wall is the total thermal | 

| resistance of the entire wall assembly. } . ; | 

| 5) Applies to a building with combined space heating and domestic hot water hee istem. ; : 
6) Except as required in Subsection 9.32.3. of Division B of the Building Code, an HRV is only required as a part of a compliance package where a 


| 


minimum efficiency level is specified. the eye ; | 
(7) Only the hot water heating equipment shall meet the minimum AFUE or EF specified in the Table or shall be of the condensing type. 


Figure 13.26 (d2i2s1eA:) 
Zone 2 Space Heating Equipment with 90% AFUE or Higher 
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Zone 1 Compliance Packages ¢ 


Compliance Packages for Space Heating Compliance Packages for 
Component ite Equipment with AFUE 78% to <90% | 1 Electric Seay Heating 2. s 
A | 2 lig CD EF. |se6 AA BB 
Got Yo OR Ra Peele 
Ceiling with Attic Space ” 8.81 | 881 | 8.81 | 881 | 881 | 8.81 [ 8.81 8.81 
_ Minimum RSI-Value (R-Value) =| (R50) _ (R50) (R50) (R50) (R50) | (R50) @AR50) aia GIR SON grits | 
Ceiling Without Attic Space “” 546 546 546 546 5.46 5.46 5.46 | 5.46 | 
Minimum RSI-Value (R-Value) _ (R31) (R31) (R31) | (R31) (R31) | (R31) (Baie. ae (R31) | 
Sb A. RST). (OCRS1) AEBS I). BARC I NESS) J1c0R jee OMRSI)S ie 2s 
Exposed Floor” 546 546 546 5.46 546 5.46 5.46 5.46 
__ Minimum RSI-Value (R-Value) | (R31) (R31) (R31) (R31) (R31) (R31) || (RB) ERS) | 
Walls Above Grade 5.11 6.11 | 6.41 | 4.75 | 4.75 | 4.75 5.11 | §.11 
Minimum RSI-Value le (R-Value) (R29) (R29) (R29) (R27) (R27) | (R27) (R29) (R29) 
{Basement Walls® 3.52 | 211 | 362 | 3.62 | 3.52 | 3.52 3.52 | 2.11 
Minimum RSI-Value (R-Value) (R20) (R12) | (R20) (R20) (R20) (R20) (R20) (R12) 
— ——— a7 BS re eae — ARS —< ees Ss =) = 155 — —_ - — — _ —_—— — a | 
‘Below Grade Slab | 
Entire surface greater than ‘e . 3 
600 mm (23-5/8") below grade” ; ee. An ee 3 
Minimum RSI-Value (R-Value) | | | | 
——<$<———— ee = = Sis as =f 
tb Edge of Below Grade Slab | | 
equal or less than 600 mm 1:16. ee ttre Veo. 1.76.1) 16 1.76 1.76 
(23-5/8") below grade | | | | R10 | R10 
tor apie (R10) (R10) | (R10) (R10) | (R10) (R10) (R10) (R10) 
Minimum RSI-Value (R-Value) | | 
_ Windows and Sliding Glass Doors 
lie Maximum U-Value (Wim’*K)® ES ls 16 | a 8 | we ee es : a ie in|) OMS N : oO 
Skylights | | | | | 
Maximum U-Value (Wim?eK) (2) 2.8 | 2.8 | 2.8 2.8 | 2.8 2.8 | 2.8 | 2.8 é 
_ —a we a SSE ——t ——— te 7: a ee ae — = | 
_ Space Heating Equipment of | | | 
(minimum AFUE) 78% | 84% 84% 84% | 78% 84% 1 USN Se ee Rect ee i a hh 
Minimum HRV Efficiency % | % | % | oH | % 9 9 9 
| whore HRV is required 55% oe se ee 70% 75% L ri 55% ete 75% 
_ Domestic Hot Water Heater | eae ee Lali eee Cae boa 
| Efficiency Factor (EF) | % - 


Not | 

{5 Nie values listed are minimum RSI-Values for the thermal insulation component only. RS!-Values are pean: in (m? * K)/W. | 

2) U-Value is the overall coefficient of heat transfer for a window pee ay |) glass door assembly or skylight assembly expressed in W/(m? « K). 
See exceptions and use of alternative Energy Ratings (ER) in Article 2.1 


Figure 13.27 (12.2.1.1,) 
Zone 1 Space Heatios Faulpment with AFUE 78 to <90% or Electric Space Heating (SB-12) 
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Component 


| Ceiling with Attic Space” 
Minimum RSI- ‘Value (R-Value) : 


Energy Efficiency Requirements 13-27 


Zone 2 Compliance Packages 


Compliance Packages for Space Heating 
__ Equipment with 78% to <90% AFUE ~ 


Ceiling Without Attic c Space" a 
Minimum RSI-Value je (R- Value) 


| Exposed Floor o 
Ke Minimum RSI-Value (R-Value) 


| Walls Above Grade“ 
Minimum ROE Value (R-Value) 


Basement Walls 
Minimum RSI-Value (R Value) — 


‘Below Grab ‘Slab 

| Entire surface greater than 

| 600 mm (23-5/8") below grade” 
Minimum RSI-Value (R- -Value) — 


Edge of Below Grade Slab 
| equal or less than 600 mm 
| (23-5/8") below 

or Heated Slab ‘ 

Minimum RSI-Value (R-Value) 


Compliance Package for 
Electric Space Heating 


Windows and Sliding Glass Doors 
_ Maximum U-Value | (Wim?+K)? 


| Skylights 
__ Maximum U-Value (W/m?k) ® 
Re a 


Space peat Equipment 
_ Minimum AFU 


Minimum HRV Efficiency _ 
where HRV i is 3 required 


| Domestic Hot Water Heater 
ihe Minimum Efficiency Factor (EF) 


A | B | 
8.81 | 8.81 
Pc) SG) a!) A) ae ee 
5.46 5.46 5.46 
| Pope eu! eae RID J, Se R31) me | 
5.46 | 5.46 5.46 | 
4 ROMER | eRe (35S weer eel 
5.11 5.11 5.11 
(R29) (R29) (R29) 
my. P< <r 1B ee ies eee ee eee RAS = 
3.52 | 3.52 3.52 
(R20) | (R20) (R20) 
0.88 0.88 0.88 
(R5) (R5) (R5) 
1.76 1.76 1.76 
grade (R10) (R10) (R10) 
aie r 
1.6 16 16 
2.8 2.8 2.8 
78% | 84% - | 
aaa -2Srs a ee Oe ee ts 2 ee -= =| = ae = 
75% | 60% 75% | 
ai ee | i; a i i 2 A 
; | ; ; | 


Figure 13.28 


Zone 2 pen oeene: eae with AFUE 78 to <90% or Electric Space Heat e 


hit values listed are minimum RSI-Values for the thermal insulation component only. RSI!-Values are pt 
U-Value is the overall coefficient of heat transfer for a window peru, Siding glass door assembly or s 
ee exceptions and use of alternative Energy Ratings (ER) in Article 2.1.1.8. 


ressed in (m? * K)/W. 
ylight assembly expressed in W/(m? « K). | 


(12.2.1.1.) 
(SB-12) 
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Zone 1 Required Upgrades for Trade-offs for Compliance Packages where Space Heating Equipment has a 90% AFUE or Higher ¢ 


Upgrades to the Compliance Packages (see Upgrades list below) 
Trade-Off | | | eer 1 
A BOS CR a) ee Pe a eH aie | lead iS. ll ES SL 
i | 1 plus 7,1 plus 7, 1 plus 7,, 
| | or 2 or a | - és | 
| | plus at plus at | plus at | | | 
| Poe oF -  |iplus 7/1 plus7| least | feast | least | 1 | 1or2| - -  |1 plus 7 
| above grade min. ‘insulation | | Me of. Aw wore | 
wall insulation | 3,4,5, 3,4,5, 3,4, 5, 
| not less than | | | one | ON | | eal, ees 
iz > Se eee | Tea Sh = = TEST i 2 ea eee 
eas cen tae. blown-in | 1,plus 1,plus 1o0r2, | 10r2, | 10r2, | one of, one of 1, plus 
or spray | one of one of | plus plus | plus | 1,3, /|1,2, 3, _ one of 
foam % : 3,4, 5, | 3, 4,5, |oneof | oneof | oneof | 4,5, | 4,5, 3 IGE CRS 
insulation | or6 or6 |3, 4,5, | 3, fe 3,4,5,} or6 | or6 or 6 | 
or6 | or or 


Trade-Off | | | | | 
Ao) AB" pi oome | <D E F G Ha ale | eed K Gia ie M 
+——— + I = | —— — 
| 1 plus 7, 
| | | | | | | 2 | 
| | plus at | 
type of . i baa 1 ees era = | o 1 plus 7\1 plus 7| ieee - - 1 plus 7 
| above grade min. insulation | | | | | | By 4 ef | | 
| wall insulation | ore | 
not less than le Se Ae. | eee ee i I et a ae ee ce V 
RSI 3.52 (R-20) Paes | | | “4,plus 1, plus 1 0r2, 1, plus 
ereora —oneof oneof plus one of | 
fennel : : 5 : : * /8,48, 13,45, |one of | 7 3,4,5 
iF F | | | | or | or6 |9,4,9, or 
insulation | | | 'oré6 
| Upgrades: 
| 1- the overall coefficient of heat transfer of the glazing is upgraded in accordance with Sentence 2.1.1.1.(8), 
| 


in addition to an upgrade where it is required due to high fenestration to wall ratio 

| 2- the thermal insulation value in basement walls has a minimum RSI 3.52 (R-20) 

| 3-the thermal insulation value in a ceiling with an attic space is not less than RS! 10.55 (R-60) 

| 4-the minimum efficiency of the HRV is increased by not less than 8 percentage points 

| 5-the minimum AFUE of the space heating equipment is increased by not less than 2 percentage points 
6 - the minimum EF of the domestic hot water heater is increased by not less than 4 percentage points 

_ 7-the minimum EF of the domestic hot water heater is increased by not less than 8 percentage points 


Note: Trade-offs involving Drain Water Heat Recovery units are located in Figure 13.30 


Figure 13.29 (SB-12 2.1.1.2.) 
Required Upgrades for Trade-offs where Space Heating Equipment has a 90% AFUE or Higher (SB-12 2.1.1.3.) 
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Energy Efficiency Requirements 


13-29 


Drain Water Heat Recovery (DWHR) Trade-Offs 


[One ee bahs A Zone 2 — a 
| DWHR | | DWHR 
ler Ut oc Original | Trade-off Unit Original Trade-off 
| Se ES Se Lae eel l_- —_ = ae | . - ee b.. ES : 
| ae eachin: pes esha | Glazing U-Value Glazing U-Value 
| 1.6 W/(m?*K) max, 1.8 W/(m?*K ! 
[RS13.87 (R22). | RSIS62(R-20). || Any | TOWRA meg) 1-8 Wm) me 
Basement min. | Basement min. Oa. ed Mey 
"wall insulation wall insulation HRV min. 75% HRV min. 55% 
LRGI 9.62 (Ré20) UTERO EATRAZ) || tae eae e as nt NY 
el | Glazing U-Value | Glazing U-Value | Above grade min, Above grade min. 
[1.6 Wi(miK) max.| 1.8 Wi(m*K) max pane wall insulation wall insulation 
Glazing U-Value | Glazing U-Value || efficiency RS!425 (R-24) | __RSI 3.87 (R-22) 
| | 1.4 Wi(m?K) max. 1.6 W/(m?+K) max Glazing U-Value Glazing U-Value 
/ PHAWinin. (769600 Rie, BEGGS | | Se | EAR max a'G, Wile TTI © 
| efficiency os] efficiency — Birt! | 468 min | Basement min. Basement min. 
| Furnace min. 94% Furnace min. 90%) | efficiency _ wall insulation wall insulation 
____ tency" eeeney Besa NGARIAEAISM ORAL HP 
46% min. Above grade | Above grade Note: Only DWHR trade-offs are shown. Other 
| efficiency | Wall insulation —_—_waill insulation trade-offs are outlined in Articles 2.1.1.2. and 2.1.1.3. 
— __ RSI 4.23 (R-24) __RSI 3.52 (R-20) Only the thermal performance of one of 
| 62% min. | HRV, any no HRV, unless above grade walls, basement walls, or windows 
efficiency efficiency required by is permitted to be reduced for all permitted trade-offs. 


___ Section 9.32. 


"Figure 13.30 
| Drain Water Heat Recovery Trade-Offs 


Check for fire safety and | 
sound control considerations in 
Chapter 6. 


Check for Part 12 requirements 
for programmable thermostat 
and electronically commutated 
motors for furnaces, as well as 
duct sealing requirements in 
Chapter 11. Check for 


Looking 
Back 


hot water pipe insulation 


requirements in Chapter 12. 


Ensure that building envelope | 
assemblies are capable of | 
providing sufficient levels of 
thermal insulation and identify 
construction details for airand 
vapour barriers that may require — 
special construction sequencing 
or materials. 
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PRESCRIPTIVE PACKAGES ADDITIONAL 
REQUIREMENTS 


Additional requirements also apply to 
both climatic zones. 


Enclosed unheated spaces separated 
from heated spaces by glazing may be 
considered to provide a thermal resis- 
tance to the separating assembly of 
RSI 0.16 (RO.9). 


Log wall construction and post, beam 
and plank construction, regardless of 
climatic zone, are required to provide a 
minimum thermal resistance of RSI 2.1 
(R12) for the total assembly. This value 
may be reduced to RS! 1.61 (R9.1) pro- 
vided the thermal resistance of ex- 
posed roofs or ceilings is increased by 
an amount equivalent to the reduction. 
lf log walls are machined square with a 
mean thickness of 150 mm (6"), fitted 
with tongue-and-groove or splined 
joints to control air leakage and the ex- 
posed roof or ceiling has an RSI value 
increased by 0.53 (R83), the minimum 
wall assembly thermal resistance does 
not apply. Log houses built with 
tongue-and-groove or splined joints 
are deemed to be in compliance with 
the air barrier requirements of the 
Code. 


Cold rooms are considered part of the 
basement space if they are heated. Ifa 
cold room is unheated, it must be sep- 
arated from the heated part of the 
building with insulation. All insulation 
requirements of the Code apply to cold 
rooms. 
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PERFORMANCE COMPLIANCE 


Supplementary Standard SB-12 per- 
mits the demonstration of a dwelling’s 
energy efficiency through simulated 
annual energy performance. In order 
to comply using the performance path, 
a dwelling would need its energy con- 
sumption simulated by HOT2000 or 
other acceptable compliance soft- 
ware, Its simulated energy consump- 
tion would need to be less than or 
equal to the simulated consumption of 
a base case, namely, the same house 
using the same heating energy source, 
in the same location and equipped 
with the components from a prescrip- 
tive compliance package. 


The simulations would need to assume 
an air leakage rate of 2.5 air change 
per hour (ACH) @ 50 Pa for detached 
homes and 3.0 ACH @ 50 Pa for at- 
tached homes. 


The performance compliance path 
must be used when the window to wall 
ratio exceeds 22%. The base case 
would assume a 17% window to wall 
ratio where the fraction of windows on 
each house orientation is the same as 
the actual house. 


When trading off the envelope insula- 
tion using the performance compli- 
ance method, the performance of the 
building envelope is not permitted to 
be reduced by greater than 25% com- 
pared to the chosen compliance pack- 
age. 


Acceptable simulation software in- 
cludes HOT2000 v9.34 c or newer, or 
RESNET accredited Home Energy Rat- 
ing System (HERS) software such as 
OptiMiser, EnergyGauge, Energy In- 
sights, and REMRate. 


OTHER ACCEPTABLE COMPLIANCE 


METHODS 


lf the dwelling is in compliance with the 
technical requirements for NRCan’s 
Energy Star for New Homes (ESNR), it 
is also considered to be in compliance 
with SB-12. This can be demonstrated 
by showing compliance with the Ener- 
gy Star specification. Although regis- 
tration in the Energy Star program is 
not required, registration and acquir- 
ing an ESNH label can provide assur- 
ance and enhanced confirmation that 
Energy Star is achieved. 


ADDITIONS TO EXISTING BUILDINGS 


There are two energy efficiency com- 
pliance options for additions to exist- 
ing buildings. Additions can comply 
with the Compliance Packages for new 
buildings (See Figures 13.25 to 13.28), 
or they can comply with the Compli- 
ance Packages in Figure 13.31. These 
packages eliminate the necessity to 
comply with mechanical requirements. 
The same window to wall ratio provi- 
sions apply as new buildings, but the 
addition may be considered indepen- 
dently or in combination with the exist- 
ing residence. One-storey sunrooms 
are addressed separately; while they 
are exempt from insulation require- 
ments, more stringent U-values apply 
to glazing. 
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Compliance Packages for Additions to Existing Buildings © 


Compliance Packages 


Compliance Packages 


Compliance Package for 


Minimum RSI-Value (R-Value) 


Windows and Sliding Glass Doors 
Maximum U-Value (Wim?+K) © 


Cc Electric Space Heatin 
ompore nt for Zone 1 for Zone 2 ghia and 2 9 

Ceiling with Attic Space” 8.81 8.81 8.81 
Minimum RSI-Value Se (R50) ; (R50) a = (R50) 

Ceiling Without Attic Space ” 5.46 5.46 5.46 

Minimum RSI- -Value (R-Value) (R31) (R31) (R31) 

Exposed Floor © 5.46 5.46 5.46 

___ Minimum RSI-Value (R-Value) (R31) ' SOD ue a: ee ee ee ARTY wa | 

Walls Above Grade “” 4.23 4.23 5.46 
Sey ene a) (R24) (R24) (R31) 

Basement Walls oe 3.52 3.52 3.52 | 
_ Minimum RS!-Value (R- Value) (R20) (R20) (R20) | 
~ Edge of Below Grab Slab 
Entire surface equal or less than 1.76 1.76 

600 mm (23-5/8") below grade (R10) (R10) 

Minimum RSI-Value (R-Value) | 

Slab equal or less than 600 mm 

(23-5/8") below grade 1.76 1.76 

or Heated Slab” (R10) 


Skylights 
_ Maximum U-Value (Wim?K)® 


Not 


{5} eRe values listed are minimum RSI-Values for the thermal insulation component only. RSI-Values are era in (m? » 
2) U-Value is the overall coefficient of heat transfer for a window Reece: ys glass door assembly or s 


See exceptions and use of alternative Energy Ratings (ER) in Article 2 


(3) The building need not conform to minimum efficiency requirements for HRV’s, domestic hot water heaters and space heating equipment required in 


Article 2.1.1.2. or 2.1.1.3 


Figure 13.31 


bie ty Sige aac” for Additions to Existing Buildings 


K)/W. | 
ylight assembly expressed in W/(m?° K). | 


(SB-12 2.11.10.) 
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INTERIOR FINISHES 


This Chapter outlines acceptable methods for the installation of 
finishing materials. 


This chapter will present information to supplement the 
requirements of the Code. Emphasis throughout the commentary 
is placed on good workmanship and long term durability. 


The requirements for wall and ceiling finishes are presented, with 
floor finishing provisions following, to reflect the typical installation 
sequence. 


a ~KEY POINTS 


Interior finishes must be designed and constructed with the 
following functions in mind: . 


fire and sound control; 


«minimize the adverse effects of drying and/or shrinkage of 
framing lumber and trusses; 


* provide acceptable finished surfaces; and 


_ «resist the adverse effects of water and moisture at specified 
locations. 
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14-2 Interior Finishes 2014 CODE AND CONSTRUCTION GUIDE 
CEILING FINISHES 
Maximum Spacing | as hand ae 2935 ar a s. at eee» a 

DIVISION B of Furring Maximum Spacing of Furring Supports 
9.29.11. Fire Protection and Sound mm (in) a” SEG Sie eee bes Man | ae ee 

Control | Continuous Support 406 mm (16") o.c. 610 mm (24") o.c. 
9.29.2. Waterproof Wall Finish poe ee as 
9,29,2.1 Where Required | 
9,299.2. Materials 305 (12”") 19 x 38 (1 x 2) 19 x 38 (1 x 2) | 19 x 64 (1 x 3) | 
929.3, Wood Furring af 
a06is Viet Siesand saaana errand 406 (16") 19 x 38 (1 x 2) 19 x 38 (1 x 2) | 19x64 (1x 3) 
9,29.3.2, Fastening 610 (24") 19 x 38 (1 x 2) 19 x 64 (1 x 3) 19 x 89 (1 x 4) 
9.29.4. Plastering ue. Ay ba Cee z," x 4 Pe dee te a 
9.29.4.1, Application y se 

ini | ure 14. 

Dome Keealle aed sla Minimum Size and Maximum Spacing of Furring Re ; (9.29.3.1.) 
9,29,5.2, Materials 
9,29,.5.3, Maximum Spacing of Supports 
9,.29.5.4. Support of Insulation The installation and acceptability of 
9,.29,5.5. Length of Fasteners finishes depends on the underlying 
9.29,.5.6. Nails structure upon which the finish is Gypsum BOARD 
9.29.5.7, Screws attached. The quality of the hidden Single layer applications of gypsum 
Seo aero eC ne CLANS structure is often as important to the board on wood framing or wood furring 
Soe cou ean ae iG ce Guan . quality of the finish as the choice of attached with screws or nails are dis- 
9.29,.5.10. Low Temperature Conditions Obes ee : 
9.296 Phivood Finish finish itself. cussed here. All other types of applica- 
29,6, ywood Finis ; ; 
G01. eiilaknees tions must conform with CSA A82.31, 
9.29.6.2. Grooved Plywood Interior finishes are often an integral “Gypsum Board Application.” Gyp- 
9,29.6.3. Nails and Staples part of the fire and sound control pro- sum board materials must conform 
9,29.6.4. Edge Support visions of a building assembly. Refer- with CSA A82.27, “Gypsum Board”, 
9.29.7. Hardboard Finish ence should be made to Chapter 6 of ASTM ©1178 / C1178M, “Coated 
9.29.7.1, Material Standard this Guide to more fully understand this Glass Mat Water-Resistant Gypsum 
9.29,7.2, Thickness relationship. Backing Panel”, or ASTM CSA1396/ 
eee ae Ae C1396M “Gypsum Board”. The re- 
9998. pa inch tea board Finish quired spacing of supports for gyosum 
: Koy g ribrepoar INIs é "i 
9.0018... Material Standard Woon FurRING board is shown in Figure 14.2. Gypsum 
9.29.8.2. Thickness board that supports insulation must be 
92983. Nails A wall or ceiling finish always looks at least 12.7 mm (1/2") thick. Where 
9,29.8.4. Edge Support better when it appears plane andeven. _ insulation levels are high, or when ceil- 
9,29,9, Particleboard, OSB or Furring can help achieve this where ing boards are being installed in late 

Waferboard Finish wall or ceiling members are slightly out fall and winter and insulation is not in 
9.29.9.1. Material Standard of line. place, moisture may condense and 
eas Pe a dae late: . freeze behind the board. A 15.9 mm 
Be Gia acest Wood furring is sometimes used for at- _(5/8") drywall is often recommended as 
Set Fat eee tachment of wall finishes. It may be best practice to prevent drywall sag- 
9,29.10.1. Tile Application used on concrete or wood frame walls — ging. Length of fasteners must con- 
G40 a. iMererbass and must be fastened with at least form to Figure 14.8. An exception to 
9,29.10.3, Adhesives 51 mm (2") nails and screws of appro- _— these requirements can be made 
9,29.10.4. Moisture Resistant Backing priate sizes. Figure 14.1 specifies the | where an assembly is subjected to a 
9,29.10.5, Joints between Tiles and minimum size and maximum spacing 


Bathtub 


Looking 
Back 


Check for fire safety and sound 
control considerations in 
Chapter 6. 


be Ontario 


of furring. 


fire test which shows that the length of 
fastener is adequate to maintain the 
fire rating. Nails must conform to CSA 
B111 “Wire Nails, Spikes and Staples.” 
Screws must conform to ASTM C1002, 
“Steel Self-Piercing Tapping Screws 
for the Application of Gypsum Panel 
Products or Metal Plaster Bases to 
Wood Studs or Steel Studs.” 


2014 CODE AND CONSTRUCTION GUIDE Interior Walls & Ceiling Finishes 14-3 


® Maximum Spacing of Supports for Gypsum Board 


Maximum Spacing of Supports o.c., mm (in) 


. ‘bape al Orientation of Board : 
me | aki Ceilings Ceilings 
Salis Painted Finish Water Based 


Texture Finish 


For Gypsum Board products conforming to standards A - | and K 


| parallel - - - 
9.5 (3/8") | A! | 
perpendicular 406 (16") 406 (16") - 
| parallel 610 (24") 406 (16") - 
12.7 (1/2") | 
perpendicular 610 (24") 610 (24") 406 (16") 
parallel 610 (24") 406 (16") Z 
15.9 (5/8") = {——— — - 
perpendicular 610 (24") 610 (24") 610 (24") 


BREST SE a OE ae Eas SY ARATE SRS iets 


air. 


Gypsum Board Standards 


A | CAN/CSA-A82.27M “Gypsum Board” 


4 


B ASTM C1178/C1178M “Coated Glass Mat Water-Resistant Gypsum Backing Panel” 


C | ASTM C1396/C1396M “Gypsum Board” 


Figure 14.2 9.29.5.2. 
) Maximum Spacing of Supports for Gypsum Board oon} 
Pa an ee SR SN SSL DCSE SU Ta NELSONS SP OE BBN NDC CCN CLL SSD ae ES TSC eS Vas ney OA On See oe Cie 
Walls Ceilings 
Required Fire-Resistance Rating ey oe) 
of Assembly 
Nails Screws Nails Screws 
eS a + eee 
| Fire resistance rating not required L 20 mm (13/16") 15 mm (5/8") 20 mm (13/16") 15 mm (5/8") 
r T t 
45 min 20 mm (13/16") 20 mm (13/16") 30 mm (1-3/16") 30 mm (1-3/16") 
1h 20 mm (13/16") 20 mm (13/16") 45 mm (1-3/4") 45 mm (1-3/4") 
| | , | ar 
1.5h 20 mm (13/16") 20 mm (13/16") 60 mm (2-3/8") 60 mm (2-3/8") 
Note: 
| Refer to SB-2 2.3.9. for detail on membrane fastening, or details in SB-3 for specified assemblies, or details related to listed/tested assemblies 
Figure 14.3 
Minimum Fastener Penetration into Wood Supports (9.29.5.5.) 
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Spacing of nails for single layer appli- 
cations must be not more than 180 mm 
(7-1/8") o.c. for ceilings and not more 
than 200 mm (7-7/8") o.c. for vertical 
wall frames. Nails may be spaced in 
pairs about 50 mm (2") apart at 
300 mm (11-3/4") 0.c. The nails along 
the top row on a wall must be placed at 
not more than 200 mm (7-7/8") from the 
intersection of the ceiling and wall. Nail 
heads must not be less than 10 mm 
(3/8") from the edge of a gypsum 
board. Nails must be driven without 
nail heads puncturing the finish paper. 
For rated assemblies refer to SB-2, 
SB-3, or listed (fire tested) assemblies 
for details. 


Screw spacing must be at most 
300 mm (11-3/4") 0.c. on ceiling and 
wall supports or they may be 400 mm 
(15-3/4") o.c. where vertical supports 
are spaced not more than 406 mm 
(16") o.c. For walls, where gypsum 
board is required to provide bracing, 
lateral support or fire protection (see 
SB-2 or SB-3 as applicable), screws 
shall be spaced not more than 300 mm 
(11-3/4") o.c. on vertical wall supports 
and the top and bottom plates. The 
purpose of fire protection may also be 
addressed based on the fire resis- 
tance rating determined in the Supple- 
mentary Standard SB-2 or SB-3 in the 
Code. Note that screws should also be 
at least 10 mm (3/8") from the edge of 
the board and heads should not punc- 
ture the surface paper. See Figure 14.4 
and 14.5. 


Ceiling sheets may be supported on 
the wall sheets around the ceiling pe- 
rimeter instead of screwing and nailing 
at that location. 


Heat must be provided to maintain a 
temperature of at least 10°C (50°F) 48 
hours before taping and after finishing. 


Regular drywall differs from moisture 
resistant drywall because the covering 
is resistant to water. However, it is still 
susceptible to water damage. If water 
is aconcern, cement board should be 
used because it is not susceptible to 
water. 


be Ontario 


Spaced at most 
300 mm (11-3/4") 0.c. 
apart on the ceiling 


Ceiling supported on wall sheets 
around its perimeter can be 
considered as a screwing support 


, CC, ae 


Spaced at most 
300 mm (11-3/4") 


O:crapaltee= ee Spaced at most’ 
Y 400 mm (15-3/4") "> 
0.c. apart aan 
anim (16") 0.c. 
406 mm (16") o.c. if not braced 
300 mm (11-3/4") if bracing is required 
Figure 14.4 
Screw Spacing for Gypsum Board (9.29.5.9.) 


Gypsum board 


Recessed edge 


Nail or screw more than 
10 mm (3/8") from 
edge of gypsum 

board 


Joint cement 


Tape 
75 mm (3") feathering 


from centre of joint Joint cement 


Feather edge 


150 mm (6") feathering 
from centre of joint 


Figure 14.5 
Finishing Gypsum Board 


(9.29.5.) 


Moisture 
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Installation of 
Gypsum Board 


The finish appearance and durability 
of gypsum board joints is directly 
related to the quality of workmanship 
used in installation. Pre-folding mesh’ 
tape when applied to inside corners 
and proper screwing of outside 
corner beads can make a difference. 


Regular gypsum board should not 
be used if it will be exposed to high 
levels of moisture. 


The products used in application of 
gypsum finishing must conform with 
proper storage requirements set out 
by the manufacturers. Keep gypsum 
boards flat and horizontal on a con- 
tinuous surface away from potential 
sources of moisture. Joint compound 
must be kept in a dry location. There 
are various types of joint compound, 
each with different attributes, for 
example drying times. Care should be 
taken to review the attributes and 
manufacturer instructions before use. 


Reasonable temperature and 
humidity levels as well as good 
ventilation are essential for good 
application of joint compound. 
Protection from outside weather is 
important. Unpainted drywall will 
discolour from extended exposure to 
sunlight making final decoration 
difficult. Exposure to rain may 

cause irreparable damage. 


Boards that are cracked or have 
chipped edges or corners should be 
discarded - sound portions of dam- 
aged board can be salvaged and 
used where suitable. 


Looking 
Back 


Chapter 13 of this Guide 
details vapour barriers, 
air barriers, and insulation 
requirements. 


Nail or screw 
metal corner 
bead to corner 
framing 


Spread —————> 
joint compound 75 
to 100 mm 

(3 to 4") beyond 


OUTSIDE CORNER 


the corner on 
each side 


Panels improperly fitted (too long) 


Proper 
fastening 
procedure 


T 


1. Cut panel to fit properly 


2. Fasten from centre of panel toward edges 
3. Apply pressure to hold panel tight to frame 
4. Use screws where possible. They have more 
than three times the holding power of nails. 


Pressure 


t 


INSIDE CORNER 
OR JOINT 


Apply and finish second and third coats as you would 
flush joints (for better results feather a thin layer of 
finishing compound over joint compound areas) 


Fold adhesive 
back tape 
before 
embedding 

in compound 
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All fasteners must be secure and tight. 
Stripped fasteners should be removed 
and re-applied close to the original 
location. Never force an oversized board 
onto a frame as it will force the board to 
bow outward and make the innermost 
fasteners more difficult to secure. Centre 
nails will often puncture the paper in this 
situation. Cut the board to the proper 
size and reinstall. 


RIGHT WRONG 
6 mm (1/4") plus 


Partition 
line 


The top plates and studs that are out of 

line may cause the gypsum board to bow 

or wave. Fastener heads may puncture RIGHT 
the finish paper or pull out over time. It is 
recommended that warped, twisted or 
bowed framing members not be used, 

or be corrected. Where problems exist, 
shims may be used to help correct the 
framing mistakes. 


WRONG 
6 mm (1/4") plus 


Bridging | 


Top 
partition 


Plate 


hae wrone | fea 
| Stud 
correct 


Align all twisted members before applying drywall 


Locate board joints away from corners of openings 


Ridge Measurement 


for cutting sheet 
Angle piece Angle piece 
opening 
Door opening 


Locations where measurements are made when cutting angle pieces for a double angle ceiling 


If sheet will not go 
all the way, it is cut 
ona stud 


If sheet will go 
all the way it is 
measured here 
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Wood frame walls can move and 
settle over time. Cracking of 
gypsum board joints can occur 
over openings. The diagrams 
show proper installation of boards 
that will help prevent this. 


Puncturing of facing paper from 
careless nailing or screwing 
results in a fastener which does 
not have the proper hold on a 
board. These fasteners should be 
removed and relocated in close 
proximity to the hole. Nails can 
loosen when drywall is being 


Base 
layer 


installed on the other side of a 
wallframe that has already been 
drywalled. All fasteners should be 
checked before joint compound is 
applied. 


An application of double layered 
drywall requires that the first and 
second layers are each applied 
with the minimum required nailing 
as a single layer application. The 
layers should be staggered at 
least 150 mm (5-7/8") both 
vertically and horizontally. In rated 
assemblies refer to SB-2 or SB-3 
as applicable. 


Second layer 


Offset 
600 mm 
(23-5/8"') 


. Second layer D 


Finishing Gypsum 
Board Joints 


The following simple procedures can 
help prevent many of the problems 
associated with the finishing of 
gypsum board joints. Joint compound 
should be applied into the recessed 
space of the board to form a base for 
the adhesive back tape which is 
carefully embedded. Once this first 
application is dry, a second coat of 
compound is then applied and the | 
edges are feathered out level with the 
board. A third coat of joint compound 
may be applied once the second coat | 
is dry. | 


Blisters in tape can be caused by 
overly thin compound under the tape 
because of poor application or 
because of excessive tool pressure 
forcing compound out. Poor tape 
embedment can also cause this 
problem. The blistered area should 
be opened up by slitting the tape 
and filling with compound. When dry 
the area should be sanded level. 


All nail holes must be filled with 
compound. It is crucial to remove all 
air pockets and bubbles when 
applying compound to prevent 
sagging or blisters. The objective is 
to make the surface smooth and 
continuous so that the joints in the 
boards are undetectable. Sanding 
helps prevent crowns, mounds, or 
ridges in the finished surface of the 
drywall that results from joint 
compound on joints or nail holes. | 
Oversanding may cause paper to fluff. 


After joint treatment, straight, narrow 
cracks along edges of the tape can 
occur. This can result from many 
causes including: too rapid drying of 
compound associated with hot, dry 
weather or excessive drafts; over 
dilution of joint compound or improper 
compound; excessive compound 
under the tape; and failure to apply 

a skim coat over the tape. These 
cracks are often not detected until 

the drywall is painted or decorated. | 
Carefully examine the drywall before | 
this stage commences. Repair all 
imperfections before painting or 
decorating. 
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Nail Popping - The Biggest Problem in Drywall Failure | 


Moisture is the major culprit in the failure of nails in the installation of 

gypsum board. As wood dries it tends to shrink. The drying is accelerated _ 
during the first heating season. Longer nails tend to pop further than short | 
nails. Smooth nails tend to pop more than screws. 


Proper practice for nailing helps to prevent nail popping and involves using 
nails which are as short as possible and which grip the wood to prevent 
pullout. Nails that are 31 mm (1-1/4") long with annular rings are short 
enough to minimize the push out of the shrinking wood and have good pull 
out capacity because of the annular rings. 


Screws and double nailing can be used to pull boards flush with framing 
and further reduce the likelihood of nail pop-out. The use of adhesives 
and resilient furring are becoming alternatives to conventional drywall 
installation. These alternatives can be examined to determine their 
economic feasibility depending on the severity of the problem in a given | 
region. 


Truss Uplift 

_ Truss uplift is the result of an internal upward stress within a truss. It occurs 

__ typically in winter when the top chords are exposed to colder temperatures 

| than the bottom chord which is generally covered with attic insulation. Wood | 

shrinkage depends on the relative humidity that the wood is exposed to. | G 

Bottom and top chords can be exposed to conditions which differ | 
dramatically in winter, with the top exposed to higher relative humidity. The 

result is that the bottom chord tends to shrink relative to the top chord. The 


bottom chord can bow upward because of this differential shrinkage 
depending on the climate, truss design and wood used. 


Some lumber is more prone to this problem. Juvenile wood from the core of 
a tree, compression wood which is from the down side of a tree that was on 
a hill, and of a wood with a high slope in its grain are most susceptible. 
Every winter these types of lumber cause truss uplift problems which can 
damage interior finishes. 


Trusses with greater slopes have less damage resulting from uplift than 
those trusses with smaller slopes. 


Although unsightly, truss uplift rarely has structural consequences. 
The practices that follow have been developed to help minimize the damage | 
caused to interior finishes. 
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Accommodating 
Truss Uplift 


Atruss that cambers upward should 
not be selected as carpenters will 
often force the base chord down by 
nailing it to interior partitions. If a 
truss Is cambered upward naturally it 
should be shimmed to the interior 
partition. The forces involved in truss 
uplift are tremendously strong. If a 
partition wall is securely nailed to the 


FREE FLOATING CORNER 


This installation practice has been 
shown to prevent cracking and has 
performed satisfactorily in the past. 
Check with your local building official 


\ 


base of a truss, the whole partition 
may lift with the truss resulting in 
damage at the base of the wall. 


The moisture content of wood should 
always be as low as possible during 
construction especially when the 
interior finishes are being installed. 
The air/vapour barrier must be 
installed as a continuous impermeable 
obstruction that will prevent moisture 


\ 


within the home from increasing the 
moisture content in the attic. Refer 
to Chaper 13 of this Guide. 


There are a number of methods to 
prevent damage of interior finishes 
from truss uplift. Drywall is the 
most common finish that is 
affected. The illustrations that 
follow describe some of the 
methods that may be used to 
minimize problems. The objective 
of most of the methods described 
below involves allowing the truss 
to move upwards by attaching the 
edge of the finish to the partition 
instead of the truss to maintain the 
corner. Allowing the crack to occur 
and installing a cornice for cover is 
an alternative to these methods 
and is presented in the final 


Toenail for illustration. The cornice is nailedto 
peti the ceiling after the wall finish is | 
only applied so that as the ceiling finish 
lifts up with the truss, the large 
crack that occurs is covered and 
unnoticeable. 
200 mm Blocking 600 mm (23-5/8") 0.c. used to achieve 
(7-7/8") 450 mm (17-3/4") distance from edge of drywall 
USE OF DRYWALL CLIPS USE OF CORNICE USE OF WIDE BOARD 


—S 
Polyethylene 
vapour barrier 


\ cornice nailed to 
truss chord; do not 
tape corners; paint 
gypsum board before 
applying cornice 


Polyethylene | 
vapour 


Gypsum is nailed 
to wide board on 
top of partition 


arrier 
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PLASTERING 


Lath and plaster must be applied in 
conformance with CSA A82.30, “Inte- 
rior Furring, Lathing and Gypsum Plas- 
tering.” Where applicable in rated as- 
semblies, refer to SB-2 1.7.2, 2.2.1, 
2.8.5. 


Plaster may be applied to masonry or 
wood-frame construction. Wall and 
ceiling assemblies must be rigid and 
plane with minimal deflection. Plaster 
may be applied directly to masonry 
provided that the surface is porous 
and rough and, most importantly, clean 
of grit, dust, oil, or other materials that 
may jeopardize the durability of the fin- 
ish. Otherwise, furring and metal lath 
must be used. 


Wood-frame construction requires that 
a lath be applied for the support of the 
plaster. Lath may be metal (expanded 
metal or wire lath) or gypsum wall- 
board that has a surface of porous fi- 
brous paper that provides for adhesion 
of the plaster. Refer to Figures 14.6 
and 14.8. 


Plaster is a cementitious material com- 
prised of gypsum cement, lime, water, 
fibres, and sand. Plastering over a 
metal lath normally involves a three 
coat application. Metal lath joints must 
lap about 12.7 mm (1/2") on sides and 
25 mm (1") on ends. Corners must be 
lapped. The sides and ends of the lath 
must be attached by a maximum of 
150 mm (5-7/8") o.c. on supports. Re- 
fer to the extract from CSA Standard 
A82.30 Clauses 4.8.1 to 4.8.3 below. 


Two coat plaster applications are more 
commonly used on gypsum laths. 
Gypsum lath should be attached in 
conformance with the requirements for 
gypsum wallboard nailing or screwing. 
Sheets are laid lengthwise across sup- 
ports. 


Refer to Figures 14.6 and 14.8. All cor- 


ners and edges must be reinforced 
with metal lath. See Figure 14.7. 
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Excerpts From CSA A82.30M 
Interior Furring, Lathing, and Gypsum Plastering 


4.8 Basecoat Plaster 
Application 
4.8.1 Three coat plaster applica- 


tion shall be used on the following 
constructions: 


(a) Metal lath; 


(b) 12.7 mm (1/2") gypsum lath 
attached to horizontal supports 
spaced more than 400 mm 
(167) :0.¢.: 


(c) Gypsum lath on ceilings attached 
by clips providing edge support 
only; and 


(d) Over 9.5 mm (3/8") thick lath 
gypsum lath where a vapour 
barrier is used adjacent to the 
back of the lath. 


4.8.2 Three Coat Work 


4.8.2.1 Scratch (first) coat shall 

be applied with sufficient pressure 
to form good full keys on metal 

lath, and a good bond on gypsum 
lath or masonry. Sufficient materials 
shall be used to cover the face of 
the lath and to allow for scratching 
or cross-raking. 


4.8.2.2 Brown (second) coat shall 
be applied after the scratch coat 
has set firm and hard, and shall be 
brought out to the grounds, straight- 
ened to a true surface without the 
application of water and left porous 
and sufficiently rough to provide 
mechanical bond for the finish 
(third) coat. 


Note: To ensure full plaster thick- 
ness, plaster screeds should be 
applied to the scratch coat prior to 
the application of the brown coat. 


4.8.3 Two Coat work 


4.8.3.1 The base (first) coat shall 
be applied with sufficient pressure 
and material to form a good bond on 
the gypsum lath or masonry and to 
cover well. Then, before the plaster 
has set, and without raking its sur- 
face, material of the same proportion 
shall be doubled back to bring the 
plaster out to thickness. Straighten 


| 


to a true surface, without the applica- — 
tion of water, and roughen to receive | 


the finish coat. 


Explanatory Note 

This is an excerpt from CSA A82. 30, 
and does not reflect the stud 
Spacing referenced in the Code: 
305 mm (12"), 406 mm (14"), and 
610 mm (16") 0.c. The Code 
requirements for stud spacing 
supercedes the standard. 
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Wood or 
metal framing 


_ of plaster 


Metal lath 


% 
* 
x) 


metal framing 


Wood or 


of plaster 


lath 


Plaster Over Wood Framing 


Figure 14.6 


ide corner 


Ins 


14-5 Installation 
of Gypsum Board 


Refer to page 


Metal lath 
Gypsum lath 
Outside 
corner bead 


Figure 14.7 


(9.29.4.1.) 


Reinforcement of Plaster 


Ontario 


14-12 Interior Finishes 2014 CODE AND CONSTRUCTION GUIDE 


Suitable masonry or 


Masonry or 
concrete surface 


Masonry or 
concrete wall 


concrete wall 


Ceiling 
runner Ceiling 


runner 


zi 


Horizontal stiffeners 
attached to wall with 
adjustable wall 
brackets, or 

Plaster | resilient furring 
clips 


Horizontal 


stiffener Plaster over 


osum lath 


Wall base Wall base 


Wall base 


Figure 14.8 
Plaster Over Masonry Walls (9.29.4.1.) 
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Excerpts From CSA A82.30 


3.16 Application of 


Gypsum Lath to 
Framing Supports 


3.1.6.1 Gypsum lath shall be applied 
with long dimension perpendicular to 
framing supports and with lath face 
exposed to receive the plaster. Butt all 
joints and stagger end joints in alter- 
nate course. Position the lath over and 
under openings so that end joints do 
not occur over the sides of the 
openings. 


3.16.2 Gypsum lath shall be attached 
with suitable fasteners in accordance 
with Clause 3.4. For nails, screws, or 
staples, space fasteners 125 mm (5") 
o.c. where supports are 400 mm (16") 
0.c., and not over 100 mm (4") o.c. 
where supports are 600 mm (2') 0.c. 
(12.7 mm (1/2") lath only), and not less 
than 9.5 mm (3/8") from ends and 
ice! Drive fasteners flush with face 
of lath. 


3.16.3 Corners of openings shall be 
reinforced by installing 150 x 450 mm 
(6" x 18") strips of diamond mesh metal 
lath diagonally across corners immedi- 
ately above and below such openings. 
Staple the strips to the lath only using 
staples with maximum 9.5 mm (3/8") 
leg. 


3.16.4 Interior corner reinforcement 
shall be provided at all interior angles 
by stapling metal cornerite to the lath 
only using staples with maximum 

9.5 mm (3/8") leg. 


3.16.5 External corners shall be pro- 
tected by cornerbeads which shall 
serve to establish grounds for the 
plaster also. Attach securely to assure 
proper alignment during plastering. 


3.17 Application of Metal 


Lath to Framing 
Supports 


3.17.1 Metal lath shall be applied 
with the long dimension of the sheet 
perpendicular to framing supports 
and ends of sheets offset from ad- 
joining sheets where possible. 
Except for suspended ceilings or 
where plaster stops are used to 
provide perimeter relief at the wall- 
ceiling angle, the lath shall be 


installed on the ceiling first and the 
sheets bent down to extend 150 mm 
(6") down the walls or other vertical 
surfaces. Application of diamond 
mesh lath shall be started on a 
support one space removed from a 
corner or angle and be bent into or 
around the corner. Ribbed lath shall 
be butted at internal angles and the 
joining covered with metal cornerite 
wire tied to the lath. End laps shall 
occur over supports where practical, 
but if occurring between supports 
the end laps shall be laced or tied 
together with 1.2 mm tie wire. 


3.17.2 Fasteners shall be in 
accordance with Clause 3.4 and 
shall be spaced not over 150 mm 
(6") 0.c. along supports. 


3.17.3 Rib lath shall be applied 
with ribs facing framing supports 
and the outer ribs of ribbed lath 
shall be nested at the side and 
lapped 25 mm (1") at ends. 
Diamond mesh lath shall be lapped 
13 mm (1/2") at the sides of sheets 
and 25 mm (1") at ends. Side laps 
shall be secured to all supports 
and tied between supports at 
intervals not over 150 mm (6"). 


3.17.4 Exterior vertical corners 
shall be protected by cornerbeads 
which shall also serve to establish 
grounds for the plaster. Attach 
securely to assure proper alignment 
during plastering. 


3.17.5 Base screeds, plaster stops, 
casing beads, and other trim shall 
have expanded or perforated 
flanges or clips shaped to permit 
complete embedment in the plaster. 


4.14 Application of 


Finish Coats 


4.14.1.1 The base coat shall be 
applied to a surface dry basecoat or 
to a semi-green basecoat which has 
been evenly wetted, brushed, or 
sprayed. The use of excessive water 
shall be avoided in the application of 
all types of finish coats. 


4.14.1.2 Where the plaster finish is 
flush with metal base, door bucks, 
or metal window frames, etc., the 
plaster finish shall have a V-groove 
finish at such intersections. 


4.14.2 Application Method 


4.14.2.1 Gypsum-lime putty trowel 
finish shall be scratched in thoroughly, 
double-backed, and filled out to a 
true, even surface. The thickness 

shall be 1.5 to 3mm (1/8 - 1/4"). 

The finish shall be well troweled, 
with water, to a smooth finish, free | 
from blemishes or irregularities. | 
Continue troweling until finish coat 
sets. 


4.14.2.2 Sand float finishes shall 

be scratched in thoroughly with a 
trowel to an even surface and then | 
floated (wood, carpet, cork, rubber, | 
or other type floats, depending upon 
the texture desired), to a true, even 
surface, free from slick spots or 

other blemishes. 


4.5 Plaster Thickness 


Plaster shall be of the following 
thickness when measured fromthe 
face of the plaster base the face of 
the finished plaster surface (allowing 
approximately 1.5 to 3 mm for the 
finished coat): 


(a) Metal lath — 16 mm minimum; 
(b) Gypsum lath — 13 mm minimum; 
(c) Unit masonry — 16 mm minimum; 
(d) Monolithic concrete: 
(i) Walls — 16 mm minimum; 
(ii) Ceilings — 10 mm maximum; 
(iil) Where greater thicknesses 
are required, metal lath shall | 
be firmly attached to the | 
concrete prior to the applicat- 
ion of plaster; | 
(e) Solid plaster partitions — 
See Clauses 3.7.2. and 4.10. 


Explanatory Note 

This is an excerpt from CSA A82.30, 
and does not reflect the stud 
spacing referenced in the Code: 
305 mm (12"), 406 mm (14"), and 
610 mm (16") 0.c. The Code 
requirements for stud spacing 
supercedes the standard. 
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PLywooD AND HARDBOARD FINISHES 


Plywood thickness must conform to 
Figure 14.9. Hardboard must conform 
to CAN/CGSB 11.3M, “Hardboard”. 
The thickness of hardboard must be at 
least 3 mm (1/8") when supported con- 
tinuously, 6 mm (1/4") when supported 
on framing not greater than 406 mm 

c. (16"), and 9 mm (3/8") when sup- 
ported on framing not greater than 
610mm o.c, (24°), 


Grooved plywood finished for interior 
use must not have its grooves extend 
through the face ply or the plies be- 
neath it unless the groove is supported 
by furring or framing. Refer to Figure 
14.10 for exception. 


Plywood and hardboard finishes must 
be nailed with finishing or casing nails 
at least 38 mm (1-1/2") long, spaced 
not more than 150 mm (5-7/8") 0.c. on 
the edges and 300 mm (11-3/4") o.c. 
on intermediate supports. Plywood 
may be stapled provided that fasten- 
ers provide equivalent performance. 
The user may be required to demon- 
strate that, if staples are used, they are 
indeed equivalent. 


Furring or framing support must be 
provided for all edges and joints in 
hardboard and plywood finishes. Re- 
fer to Figure 14.11. 


be Ontario 


Minimum Thickness of Plywood Interior Finish © 


Where the groove depth 
extends beyond the first 
ply, the groove must be 
supported by framing or 
furring 


Groove depth beyond 
first ply 


/~ Plywood depth equal 
_ to required depth from 
. ” Figure 14.9 plus 
ceay oagkee depth beyond 

rst ply (if not 
supported by groove) 


Tee 


\ (Exception) If the grain of the face ply is at right angles to the 

os eupporing members, the pioove, is permitted to extend into 

le the plies below the face ply provided the thickness of the 

‘ plywood exceeds the value shown in Figure 14.9 by at least 
the depth of the groove beyond the first ply. 


Figure 14.10 


Grooved Plywood (9.29.6.2.(2)) 


| 


Maximum Spacing On Supports with no On Supports with Blocking 
of Supports Horizontal Blocking, at Vertical Intervals 
mm (in) 0.c. mm (in) not Exceeding 1.2 m (3'11"), | 
mm (in) 

406 (16") 4.7 (3/16") | 4.0 (5/32") 
| 610 (24") 8.0 (5/16") 4.7 (3/16") 

Figure 14.9 (9.29.6.1.) 

Minimum Thickness of Plywood | Interior Finish (9.29.6.2.) 
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All edges of 
piywerd must 
e supported 

by wood or 
metal framing, 
blocking or 
furring 
(9.29.6.4.) 


Furring 
minimizes 
the effect of 
shrinkage of 
wood framing 
members on 
the plywood 
joints 


Figure 14.11 
Plywood Edge Support 


Shallow "V" 
groove joint 


Recessed 


joint 


Raised joint: 
wood batten 
or molding 


(9.29.6.4.) 
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INSULATING FIBREBOARD FINISHES 


Insulating fibreboard must comply with 
CAN/ULC-S706 “Wood Fibre Thermal 
Insulation for Buildings.” Sheets must 
be at least 11.1 mm (7/16") thick when 
supported on not more than 406 mm 
(16") o.c. spaced supports. Fibre- 
board tile must be at least 12.7 mm 
(1/2") thick on supports at most 
406 mm (16") o.c. 


Nailing of fibreboard sheets requires 
2.6 mm (3/32") shank diameter casing 
nails or finishing nails that must pene- 
trate supports at least 20 mm (13/16"). 
Nails must be spaced not more than 
100 mm (4") 0.c. on edge supports and 
not more than 200 mm (7-7/8") 0.c. on 
intermediate supports. All edges must 
be supported by framing, furring, or 
blocking. 


PARTICLEBOARD, WAFERBOARD, OR 
OSB FINISHES 


Particleboard finishes must conform to 
ANS! A208.1, “Particleboard, Mat- 
Formed Wood” Waferboard and OSB 
finishes must conform to CAN/CSA- 
0.325 “Construction Sheathing” or 
CSA 0487.0 “OSB and Waferboard,” 


Waferboard and OSB that are graded 
R-1 and O-1 and all particleboards 
must be at least 6.35 mm (1/4") thick on 
not more than 406 mm (16") o.c. 
spaced supports or 610 mm (24") o.c. 
supports where blocking support is 
provided at mid wall height. These 
boards must be least 9.5 mm (3/8") 
thick on not more than 610 mm (24") 
0.c. spaced supports. OSB graded 
O-2 must conform to the table shown in 
Figure 14.9 except that the boards 
may be of any thickness when sup- 
ported by continuous backing. In ad- 
dition, OSB conforming to CAN/CSA- 
0325.0 “Construction Sheathing” must 
meet the minimum panel mark as re- 
quired by Article 9.29.9.2. of the Code. 


Nailing of any of these board finishes 
requires finishing or casing nails at 
least 38 mm (1-1/2") long spaced not 
more than 150 mm (5-7/8") o.c. on the 
edges and 300 mm (11-3/4") o.c. on in- 
termediate supports. All edges of 
these boards must be continuously 
supported with furring, framing, or 
blocking. 
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WALL TILE FINISHES 


Wall finishes must be waterproof in 
certain areas of bathrooms. Shower 
stalls must have waterproof finishes 
from floor level to at least 1.8 m (5' 11") 
high. Waterproof finishes must be pro- 
vided to at least 1.2 m (3' 11") above 
the top of a bathtub rim that has a 
shower nozzle and to at least 400 mm 
(15-3/4") above one that does not (see 
Figure 14.12). 


Materials that may be used for water- 
proof finishes include ceramic, plastic, 
or metal tile, sheet vinyl, tempered 
hardboard, laminated thermosetting 
decorative sheets or linoleum. 


Ceramic tile must be set in a mortar 
base or applied with an adhesive. The 
Code outlines provisions for the mortar 
base: a mortar base of cementitious 
material must consist of 1 part Portland 
cement to not more than 1/4 part lime 
by volume. The cementitious material 
shall be mixed with at least 3 parts of 
and not more than 5 parts of sand ag- 
gregate for 1 part of cement by vol- 
ume. Ceramic tile applied to a mortar 
base requires that the mortar be ap- 
plied onto a metal lath or masonry and 
the tiles be soaked and applied firmly 
so that mortar will fill the joints between 
the tiles so they can be easily tooled to 
a flush finish while the mortar is wet. 
Refer to Figure 14.13. 


Joints between bathtubs and tiles must 
be caulked and sealed using materials 
that conform to CAN/CGSB-19.22-M, 
“Mildew Resistant Sealing Compound 
for Tubs and Tile.” Use water resistant 
gypsum board around areas of exces- 
sive moisture and dampness to mini- 
mize deterioration. 


Refer to Figure 14.14 for examples of 


sealing around shower pans and bath- 
tub rims. 


bP Ontario 


Waterproof 
finish min. 
1.8 m (5' 11") 


Bathtub 


With shower nozzle 
waterproof finish min. 
1.2m (3' 11") 
Without nozzle 
~__ waterproof finish 
min. 400 mm 


Figure 14.12 
Height of Waterproof Finishes (9.29.2.1.) 
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Tile applied to walls around bathtubs and 
shower stalls requires a moisture resistant 
backing (9.29.10.4.) 


Use cement board on 
ta walls around bathtubs 

and shower stalls for 

maximum durability 


Mortar bed 


Ceramic 
tile only 


Ceramic tile set in mortar 
may be applied over metal 
lath or masonry (9.29.10.2.) 


Plastic tile must only be applied with 
an adhesive (9.29.10.1.) 


Figure 14.13 


Setting Ceramic Tile 


Moisture resistant cement board 
is required on walls around 
bathtub enclosures and 
shower stalls 


—— t 
Moisture resistant 
cement board 


Parging not required on 
clean, rough and even 
masonry surfaces 


Masonry which is not 
clean, rough and even 
must be parged prior 
to attaching tiles with 
adhesive 


Adhesive Ne 
ae ; 
ah : 
IN 1 
Pe aseetunn 
| PEE Sb fr 
peBeeeaetay te BREND bd 
PEER ARS 
EEEEECER SSE 
pee SO 
SEES 
Plastic or eee 
some << SSS SSSA 
SSS 


Avoid designing and installing 
showers on exterior walls 


See Code subsection 
9.30.6. for Ceramic Tile 
Flooring requirements 
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SHOWERSTALL 


BATHTUB 


Figure 14.14 
Sealing Between Tile and tub or Shower 


tile 


tile 


tile backer board 


bond coat 
6 mm (1/4") space 
mildew resistant caulking 


reinforced mortar bed 
bond coat 


tile 


cementious 
plastic floor 


or 


tile backer board 

bond coat 

6 mm (1/4") space 
mildew resistant caulking 


shower tray 
levelling guide 


tile backer board 
adhesive, dry-set 
or mortar bond coat 
6 mm (1/4") space 


mildew resistant caulking 


tub rim 


levelling guide 


(9.29.10.5.) 
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FINISH FLOORING 


BUILDING CODE REFERENCES 


DIVISION B 


9,30.1.1. Required Finish Flooring 


SOM: Water Resistance 
9,30.1.3. Sleepers 

9,30. 1.4. Finish Quality 

Be02k Required Underlay 
9,30.2.2. Materials and Thickness 
9,30.2.3. Fastening 

9,30.2.4, Joints Offset 

9,30.2.5, Surface Defects 
9,30.3.1. Thickness 

Gisorst2; Strip Direction and End Joints 
9,30.3.3. Nailing 

9,30.3.4. Staples 

9,.30.4.1, Adhesive 

OFSO Suh Materials 

9.30.6,1. Substrate 

GENERAL REQUIREMENTS FOR 
FLOORING 


Finish flooring must be smooth, clean, 
and free of surface defects that can re- 
sult in cracks, crevices or unevenness. 
Flooring must be water resistant in 
bathrooms, kitchens, laundry rooms, 
and general storage areas. Floor finish 
types that are acceptable in these ar- 
eas include resilient flooring, felted- 
synthetic-fibre flooring, concrete, ter- 
razzo, ceramic tile, wood flooring, or 
mastic. Carpeting is not acceptable in 
this application. 
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Sleepers supporting flooring on con- 
crete that is is contact with the ground 
must be at least 19 mm by 38 mm 
(1 x 2) and treated with a wood 
preservative. 


Panel-type underlay is required for the 
flooring systems with subfloor and fin- 
ish floors combinations identified in 
Figure 14.15. 


Panel-type underlay must be at least 
6 mm (1/4") thick and must conform to 
a number of standards listed in 
9.30.2.2. of the Code. 


Panel-type underlay must be fastened 
to the subfloor with staples, annular 
grooved flooring nails, or spiral nails 
spaced not more than 150 mm (5-7/8") 
0.c. on the edges and 200 mm (7-7/8") 
o.c. both directions on the panel inte- 
rior face. 


Nails for 6 mm (1/4") thick underlay 
must be at least 19 mm (3/4") long; 
7.9 mm (5/16") thick underlay must be 
fastened with nails that are at least 22 
mm (7/8") long. 


Staples for underlay must have a shank 
diameter of at least 1.2 mm (1/16") with 
a crown width of at least 4.7 mm (3/16") 
and must be at least 22 mm (7/8") long 
for 6 mm (1/4") thick underlay and 
28 mm (1-1/8") long for 7.9 mm (5/16") 
and 9.5 mm (3/8") thick underlays. 


Joints of the underlay must be stag- 
gered at least 200 mm (7-7/8") from 
joints of plywood, waferboard, or OSB 
subflooring. Any surface defects in the 
underlay such as holes must be filled 
and patched with resilient flooring or 
ceramic tiles with adhesive are in- 
stalled. 


CERAMIC TILE FLOORING 


Ceramic tile must be either set in a 
mortar bed, or applied to a sound 
smooth base with a suitable adhesive 
(see ceramic tile best practices on the 
following pages). When ceramic tile is 
applied with an adhesive, the panel- 
type sub-floor must have its edges 
supported as per Article 9.23.14.3. 


Flooring Systems Requiring Panel-Type Underlay 


Subfloor 


panel-type with unsupported edges, 
or lumber 


resilient, parquet, ceramic, carpeting 
or felted synthetic fibre 
or carpet (over lumber) 


| 

Finish Floor sah 
| 

ees | 


waferboard or OSB 


resilient 


all types 


ceramic tile applied with adhesive 


Figure 14.15 
Panel Type Underlay 


(9.30.2.1.) | 
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Better Building 
Note 


Ceramic Tile Best Practices 
_ Excerpts from the Terrazzo, Tile & Marble Association of Canada Tile Installation Manual 


The following are best practices regarding the installation of interior ceramic tile floors in dry areas. These details represent 
a guide for usual circumstances. The following information references details 313F-2012-2014 and 311F-2012-2014. Please 
consult the Tile Installation Manual and manufacturer instructions for more information. 


Detail A - Thin-Set on Plywood 


Grout 

The grout should be Portland cement, latex-Portland cement (minimum 
ANSI A 118.6 or ISO CG1), or epoxy grouts (minimum ANSI A 118.3 or 
ISO RG). Once the bond coat is cured, force grout into the full depth of 
the joint, remove excess, and clean. 


Bond Coat and Tiles 

Bond coats should be Latex-Portland cement mortars (minimum ANSI A 
118.11 or ISO C2S1), modified epoxy emulsion mortars, or 100% solids 
epoxy mortars (minimum ANSI A 118.3 or ISO R1). The tiles should have 
at least 80% contact with the bond coat, and contact should be evenly 
distributed. 


Plywood Underlayment 

Panel underlayment should be only 16 mm (5/8") or thicker Douglas Fir 
exterior-grade plywood Select Tight-faced meeting CSA-0121 and should 
be attached with 30mm (1-1/8") screws spaced 150 mm (6") o.c. around 
the perimeter and 200 mm (7-7/8") 0.c. throuhgout the panel. The screws 
should penetrate through the thickness of the assembly, but not the joists, 
cross-bridging, or solid blocking. Waferboard, particle board, or similar 
products should not be used for underlayment. 


Panel Sub-floor 

Sub-floor should be either Douglas Fir plywood, Canadian Softwood 
plywood, Poplar plywood, Construction sheathing, or OSB. Both layers 
of panel should be applied with the top grain at right angles to the joists 
with the top layer staggered for a 50% overlap with the sub-floor. A 

6 mm (1/4") gap should be left between the top layer of plywood sheets. 
Waferboard, particle board, or similar products should not be used for 
subfloors. 


Framing should be spaced 


not more than 406 mm (16") o.c. Source: Specification Guide 09 30 00 


Tile Installation Manual 2012-2014. 
Terrazzo, Tile & Marble Association 
of Canada. 
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Better Building 
Note 


Ceramic Tile Best Practices Continued 


Detail B - Thin-Set on Backer Unit/ Board 


Grout 

The grout should be Portland cement, latex-Portland cement (minimum 
ANSI A 118.6 or ISO CG1), or epoxy grouts (minimum ANSI A 118.3 or 
ISO RG). Once the bond coat is cured, force grout into the full depth of 
the joint, remove excess, and clean. 


Bond Coat and Tiles 

Bond coats should be Latex-Portland cement mortars (minimum ANSI A 
118.11 or ISO C2S1), modified epoxy emulsion mortars, or 100% solids 
epoxy mortars (minimum ANSI A 118.3 or ISO R1). The application of 
the bond coat should fill in gaps in underlayment. The tiles should have 
at least 80% contact with the bond coat, and contact should be evenly 
distributed. Tiles should be applied before the bond coat skins over. 


Backer Unit/ Board 

Underlayment should be 13 mm (1/2") cementitious backer unit (CBU), 
coated glass mat backer board, or nominal 11 mm (7/16") fibre-cement 
backer board meeting ASTM C1288 bedded in latex-Portland cement 
mortar (minimum ANSI A 118.4 or ISO C2) and gapped 3 mm (1/8"). 
Waferboard, particle board, or similar products should not be used for 
underlayment. Underlayment should be fastened to sub-floor with 

30 mm (1-1/8") galvanized screws at 200 mm (7-7/8") 0.c. throughout 
the body of the panel. The screws should not be countersunk for coated 
glass mat backer board. Joints should be treated using the 
manufacturer’s instructions. 


Panel Sub-floor 

Sub-floor should be either Douglas Fir plywood, Canadian Softwood 
plywood, Poplar plywood, Construction sheathing, or OSB. Waferboard, 
particle board, or similar products should not be used for subfloors. 


Framing should be spaced 
not more than 406 mm (16") o.c. Source: Specification Guide 09 30 00 
Tile Installation Manual 2012-2014. 
Terrazzo, Tile & Marble Association 
of Canada. 
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Better Building 
Note 


Ceramic Tile Best Practices Continued 


Framing should be spaced 
not more than 406 mm (16") o.c. 


Detail C - Mortar Bed with Cleavage Membrane 


Grout 

The grout should be Portland cement, latex-Portland cement (minimum 
ANSI A 118.6 or ISO CG1), or epoxy grouts (minimum ANSI A 118.3 or 
ISO RG). Once the bond coat is cured, force grout into the full depth of 
the joint, remove excess, and clean. 


Bond Coat and Tiles 

Bond coats should be Latex-Portland cement mortars (minimum ANSI A 
118.11 or ISO C2S1), modified epoxy emulsion mortars, or 100% solids 
epoxy mortars (minimum ANSI A 118.3 or ISO R1). The tiles should have 
at least 80% contact with the bond coat, and contact should be evenly 
distributed. Tiles should be applied before the bond coat skins over. For 
a fresh mortar bed, beat tile into position. For a dry-set mortar, slide tile 
into position. 


Mortar Bed 

Apply the mortar bed to 32 mm (1-1/4") thickness. Allow mortar bed to 
cure. The finished tolerance of the mortar bed should not exceed 6 mm 
(1/4") in 3 m (10') or 2 mm (1/16") in 300 mm (11-3/4"). If large tiles are 
used (one edge is 380 mm (15") or longer), the maximum variation 
should be not more than 3 mm (1/8") in 3 m (10'). Mortar mix detailed in 
Installation Manual. 


Galvanized Metal Lath 
The galvanized diamond metal lath (1.4 kg/m?, ASTM C847-95) should 
be nailed to the plywood with sheets butted, not overlapped. 


Polyethlyene Film 

The 6 mil polyethylene meeting CAN/CGSB-51.34M should be lapped a 
minimum of 100 mm (4"), it may be substituted with asphalt saturated 
roofing felt conforming to CSAA123.3-98. 


Panel Sub-floor 

Sub-floor should be either Douglas Fir plywood, Canadian Softwood 
plywood, Poplar plywood, Construction sheathing, or OSB. Plywood to 
be exterior grade and meet CSA 0121; OSB to meet CSA 0437.0 or CSA 
0325.0. Waferboard, particle board, or similar products should not be 
used for subfloors or underlayment. The sub-floor should have a 
minimum thickness of 16 mm (5/8") . 


Source: Specification Guide 09 30 00 
Tile Installation Manual 2012-2014. 
Terrazzo, Tile & Marble Association 
of Canada. 
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Better Building 
Note 


Ceramic Tile Best Practices Continued 


Detail D - Thin-Set on Uncoupling System 


— Grout 


-———-— 


Ea GSR 2 a 


S06 0-0-0.0-6.0-0-O- 0-06-60 OO | 


-O- 0st 0-0-0 6-0.0-4 06D 00.0.0. 00-00-00 0-00-0000 0-0 000 0-00-0000 OO O©..00 OOOO OOOO OOOO 


Refer to Panel Sub-floor for joist 


spacing requirements 
2 


The grout should be Portland cement, latex-Portland cement (minimum 
ANSI A 118.6 or ISO CG1), or epoxy grouts (minimum ANSI A 118.3 or 
ISO RG). Once the bond coat is cured, force grout into the full depth of 
the joint, remove excess, and clean. 


Bond Coat and Tiles 

Bond coats should be Latex-Portland cement mortars (minimum ANSI A 
118.11 or ISO C2S1), modified epoxy emulsion mortars, or 100% solids 
epoxy mortars (minimum ANSI A 118.3 or ISO R1). The tiles should have 
at least 80% contact with the bond coat, and contact should be evenly 
distributed. 


Uncoupling System 
The uncoupling should be installed as per the manufactuer’s recommen- 
dations. 


Panel Sub-floor 

Sub-floor should be a minimum 15 mm (9/16") of either Douglas Fir 
plywood, Canadian Softwood plywood, Poplar plywood, Construction 
sheathing, or OSB for joists spaced 406 mm (16") o.c. For floors 
supported with trusses or I-joists spaced at 480 mm (18-7/8") o.c. the 
sub-floor should be at least 20 mm (3/4") thick meeting CSA-01271. 
Where trusses or I-joists are spaced 600 mm (23-5/8") 0.c., subfloor 
should be 20 mm (3/4") with an overlay of 10 mm (3/8") plywood 
meeting CSA-0121 or OSB meeting CSA 0437.0 or CSA 0325.0, with a 
3 mm (1/8”) gap between sheets. Screws for the underlayment should 
go through the total thickness of the assembly, but should not penerate 
the joists, cross-bridging, or solid blocking. Waferboard, particle board, 
or similar products should not be used for subfloors or underlayment. 


Source: Specification Guide 09 30 00 
Tile Installation Manual 2012-2014. 
Terrazzo, Tile & Marble Association 
of Canada. 
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Better Building 
Note 


Ceramic Tile Best Practices Continued 


Detail E - Tile Bonded to Concrete Slab - Thin-Set Method 


Grout 

The grout should be Portland cement, latex-Portland cement (minmum 
ANSI A 118.6 or ISO CG1), or epoxy grouts (minimum ANSI A 118.3 or 
ISO RG). Once the bond coat is cured, force grout into the full depth of 
the joint, remove excess, and clean. 


Bond Coat and Tiles 

Bond coats should be dry-set mortar (minimum ANSI A 118.1 or 

ISO C1), Latex-Portland cement mortars (minimum ANSI A 118.4 or 
ISO C2S1), modified epoxy emulsion mortars, 100% solids epoxy 
mortars, epoxy adhesive (minimum ANSI A 118.3 or ISO R1), or organic 
adhesive (minimum ANSI A 118.3 or ISO R’1). 

The tiles should have at least 80% contact with the bond coat for dry 
surfaces, and contact should be evenly distributed. Tiles should be 
applied before the bond coat skins over. Slide tile into position. 


Waterproof / Uncoupling Membrane if Required 

Waterproof membrane, if required, should comply with ANSI A 118.10 
and should be installed as per the manufacturer's recommendations. 
Uncoupling membrane should be installed as per the manufacturer’s 
recommendations. For the tile bond coat, it may require unmodified 
dry-set mortar. 


Concrete Slab 

The slab should not have variations greater than 6 mm (1/4") in 3 m (10') 
or 2 mm (1/16") in 300 mm (11-3/4"). If large tiles are used (one edge is 
380 mm (15") or longer), the maximum variation should be not more 
than 3 mm (1/8") in 3 m (10'). Allow for a minimum curing time of 28 
days. Slab surface should be clean. 


ES RE A ES a EE Be SE. 


- 
» 


Source: Specification Guide 09 30 00 
Tile Installation Manual 2012-2014. 
Terrazzo, Tile & Marble Association 
of Canada. 
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Woob StriP FLOORING 


Wood strip flooring must have a thick- 
ness that conforms to Figure 14.16. 
Unless an underlay is provided, strips 
must not be laid parallel to lumber sub- 
flooring. If no subfloor is provided, 
19 mm (3/4") strips must be laid per- 
pendicular to joist direction so that end 
joints are staggered on supports or are 
staggered and end matched. End 
matching requires that no two adjoin- 
ing strips break their joints within the 
same joist space and each strip must 
be supported by at least two joists. 


Nailing of wood strip flooring requires 
either toe nailing or face nailing with at 
least one nail per strip in accordance 
with Figure 14.17 except that face 
nailed strips of at least 25 mm (1") in 
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width must have at least 2 nails per 
strip. All face nailed strips must be 
countersunk. Staples may be used for 
wood strip flooring that is not greater 
than 7.9 mm (5/16") thick provided that 
the staples are atleast 29mm _ (1-1/8") 
with a shank diameter of at least 
1.19 mm (1/16") and 4.7 mm (3/16") 
wide crowns. Refer to Figure 14.18 for 
proper practices of nailing and install- 
ing wood strip flooring. 


Wood strip flooring is manufactured in 
an assortment of sizes and is available 
in different grades. The lengths are 
generally random and usually tongue 
and groove. The sides of the strips are 
slightly wider apart at the top to guar- 
antee a flush fit and are normally hol- 
lowed back. The tongues must fit 
snugly into the grooves to reduce the 
likelinood of squeaky floors. 


Adhesive may be used to adhere wood 
strip flooring if approved by the chief 
building official. Be sure to follow the 
manufacturer's recommended method 
of installation. 


Special care must be exercised when 
designing a wood floor immediately 
above concrete, for example in base- 
ments. An incorrectly installed finished 
floor may fail prematurely and may be 
accompanied by molds. 


Wood strip floors expand in humid 
conditions. If installed in dry conditions 
and no expansion gap is provided, 
floors can lift or buckle when moist 
conditions occur. 


Wood Strip Flooring 


(SLA RAIA IE BES LET IL IL TLS TEED LTD IIE SES LT LEE NDE TELE TI, 


No Subfloor 


| 
J tee ee te 


19.0 mm (3/4") 
33.3 mm (1-5/16") 


19.0 mm (3/4") 
31.7 mm (1-1/4") 


25.4 mm (1") 
38.1 mm (1-1/2") 


Maxi Minimum Thickness of Flooring, mm (in) 
ximum 
Type of Flooring Joist Spacing, ee ona os eS ee ee et SB ne a 
mm (ins) | With Subfloor 
Matched hardwood = 406mm (16") | 7.9 mm (5/16") 
(interior use only) 610 mm (24") | 7.9 mm (5/16") 
Matched softwood 406 mm (16") | 19.0 mm (3/4") 
(interior or exterior use) = 610 mm (24") | 19.0 mm (3/4") 
Square edge softwood 406 mm (16") 
(exterior use only) 610 mm (24") 
| Figure 14.16 
_ Wood Strip Flooring 


(9.30.3.1.) 


Nailing of Wood Strip Flooring 


| Finish Floor Thickness, 
| mm (in) 


| Minimum Length of 
| Flooring Nails, 
mm (in) 


| Maximum Spacing of | 
Flooring Nails, 
mm (in) | 


— + 
7.9 mm (5/16") 
11.1 mm (7/16") 
19.0 mm (3/4") 

25.4 mm (1") 

31.7 mm (1-1/4") 

38.1 mm (1-1/2") 


Figure 14.17 
Nailing of Wood Strip Flooring 


38 mm (1-1/2") 
51 mm (2") 
57 mm (2-1/4") 
63 mm (2-1/2") 
70 mm (2-3/4") 
83 mm (3-1/4") 


Lp cee Ke Holos sepateeae te, | 
200 mm (7-7/8") 
300 mm (11-3/4") 
400 mm (15-3/4") 
400 mm (15-3/4") 
600 mm (23-5/8") 
600 mm (23-5/8") 


(9.30.3.3.) 
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Jointed flooring 
is face nailed then 
countersunk 


are, 


Expansion i 

ap at wall Sas 
or hardwood 
at all sides 


fastened at spot 
tongue adjoins 
the shoulder 


Expansion gap for 
hardwood at all sides 


Figure 14.18 
Installation and Nailing of Wood Strip Flooring 


TONGUE AND GROOVE WOOD STRIP WITH TOE NAILING 
GO 


Shoemold and/or baseboard 


Subfllooring 


Shoemold and/or baseboard 


(9.30.3.2.) 
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| Common Types of Parquet Flooring | 


PARQUET FLOORING 


Parquet flooring consists of prefabri- 
cated strips of wood laminated togeth- 
er to make a variety of patterns - the 
most common shown above. Parquet 
flooring is most generally 7.9 mm 
(5/16") thick. Thicker varieties are of- 
ten used in complicated patterns 
where strength and rigidity are 
important. 


Adhesives that are suitable for the 
bonding of wood to the specific sub- 
floor material are essential for the prop- 
er installation of parquet flooring. 
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Resilient flooring 
either sheet or 
tile form 


Figure 14.19 
Resilient Flooring 


Smooth finished underlay 
Waferboard or OSB subfloor 


(9.30.5.) 


RESILIENT FLOORING 


Resilient flooring used on concrete 
floors supported on ground must be 
any of the following: asphalt, rubber, 
vinyl-asbestos, unbacked vinyl, or vi- 
nyl with inorganic backing. The adhe- 
sive for the types of permitted flooring 
must be waterproof and _alkali- 
resistant. 


Resilient flooring may be laid over con- 
crete and wood substrates. Special 
care should be taken in removing any 
bumps and lumps that would show 
through the finish and potentially dam- 
age it. The name of the flooring reflects 
the nature of the finish. See Figure 
14.19. 


ee ate 


J 
| 


Engineered Hardwood 
Floors 


Engineered wood floors are 
comprised of planks made from 

3-5 laminated wood sheets. The 
layers are stacked in opposite 
directions (cross-ply construction), 
increasing the strength and moisture 
resistance of the planks, although 
many manufacturers still do not 
recommend installing these floor 
systems in rooms where humidity 
can fluctuate. Installation can range 
from nailing, stapling, gluing, or 
floated - builders should refer to the 
manufacturer's installation 
instructions. 


Laminate Flooring 


Laminate flooring is a popular finish 
flooring option. It consists of planks 
or squares comprised of various, 
sandwiched layers of synthetic 
materials, and replicates the 
appearance of wood, stone, or 
ceramic flooring. This type of flooring 
has a durable wearlayer to provide 
resistance to wear and stains. 

The flooring system fits together by 
tongue and groove. Below are a 
number of best practices when 
installing this type of flooring. | 


¢ The subfloor should be clean 
and smooth before work 
commences. 


If the laminate is being installed 
on aconcrete sub-floor, an 
underlayer can be provided to 
prevent the laminate from being 
damaged by moisture. 


The laminate should be 
acclimatized to the room 
conditions for 48 hours before 
installation. 


Installation requirements vary 
by manufacturer. Review the 
installation instructions. 


| 

e Variations in the surface should 
be minimal; refer to the | 
manufacturer's installation | 
instructions. 


A 3mm (1/8") expansion gap 
should be maintained around 
the perimeter. 


Edge seams and the expansion 
gap should be completely 
concealed under base molding 
that should rest flush on the 
flooring. The base molding 
should be secured to the 

wall as opposed to the floor. 


The finished floor should feel 
solid under pressure. 


Laminate flooring should not be 
installed in a room where it is 

at risk of being exposed to water 
or excess humidity. 
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EXTERIOR FINISHES 


This Chapter of the Guide presents the requirements for exterior 
finishes in housing. Emphasis is placed on minimum requirements 
as well as good workmanship and proper installation practices. 


Exterior finishes are presented in four sections in this Chapter: 
Masonry Veneer, Glass Block, Cladding, and Stucco Finishes. In 
each of these sections, requirements are presented in the order of 
installation on site. 


In Chapter 7, Wall Systems, the four main functions of a wall were 
discussed. This Chapter focuses primarily on one of those func- 
tions, namely the control of exterior moisture, typically a function 
that is provided by the exterior finish. 


2) Exterior finishes can perform as intended provided the rules 
established in the Code are followed, appropriate materials are 
selected, and manufacturers’ instructions are carefully observed. 
Poorly installed exterior finishes can result in moisture entry, decay 
and deterioration. 


Exterior finishes must be designed and constructed to fulfill the 
following functions: 
- restrict the penetration of snow and rain; 


- allow for the drainage of any moisture from behind the exterior 
finish; and 


-be constructed in a manner which ensures the long term dura- 
bility of the exterior finish. 
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MASONRY VENEER 
BUILDING CODE REFERENCES 
DIVISION B 
9.15.4.7, Reduction in Thickness 
9,20.1.1, General 
9.20.2.7, Compressive Strength 
9.20,.3.1. Mortar Materials 
9,20.4.1. Thickness 
9,20.4.2, Solid Masonry Units 
9,20,4.3, Hollow Masonry Units 
9.20,5.2. Lintels or Arches 
9.20.6.4. Masonry Veneer 
9,20.6.6. Stone or Concrete Facings 
9,20.8.5. Distance to Edge of Supporting 
Members 
9,20.9.4 Tying 
9.20.9.5 Ties for Masonry Veneer 
9.20.12.3, Corbelling for Masonry Veneer 
9,20.13.1. Materials for Flashing 
9,20.13.2, Fastening of Flashing 
9.20.13.3, Location of Flashing 
9,.20.13.4. Extension of Flashing 
9,20.13.6. Flashing for Weep Holes 
in Masonry Veneer 
9,20.13.7. Flashing Joints 
9,20.13.11. Caulking at Door and Window 
Frames 
9,.20.13.12. Drips Beneath Window Sills 
9,27.3.4 Insulating Sheathing in Lieu of 
Sheathing Membranes 
9.27.39 Sheathing Membranes in Lieu 


of Sheathing 


The scope of Section 9.20. is limited to 
non-loadbearing, masonry veneer and 
insulating concrete form walls not in 
contact with the ground. Masonry ve- 
neer walls must not extend more than 
11 m (36' 1") above the foundations. 
Part 4 must be used for the design of 
buildings where unreinforced masonry 
walls support more than one floor or a 
roof of concrete construction. Flat insu- 
lating concrete form walls must have a 
maximum floor-to-floor height of 3 m 
(9'10") and erected in a single dwelling 
unit not more than 2 storeys high ina 
location where the seismic spectral re- 
sponse acceleration Sa(0.2) is not 
greater than 0.4 as specified in Article 
9.20.1.1. of the Code. 


See Climatic and Seismic Data in Sup- 
plementary Standard SB-1. 
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Maximum Allowable Spans for Steel Lintels Supporting Masonry Veneer, m (ft-in) 


Minimum Angle Size, 70 mm | 90. mnt 100 mm | 

me SL ny . (2-3/4") (3-1/2") (4") 

| Vert.Leg - Horiz.Leg Thickness Brick Brick Stone | 

[a a ey 

89 (3-1/2") 76 (3") 6.4 (1/4") 2.55 (8' 5") : | 

| 89(3-1/2") 89 3-1/2") 6.4 (1/4") 2.59 (8' 6") 2.47 (8' 1") 2.30 (7' 9") 

| 102 (4") | 89 (3-1/2') 6.4 (1/4") 2.79 (9' 2") 2.66 (8'9") 2.48 (8' 2") 
127 (5") | 89(3-1/2") | 7.9(5/16") | 3.47(11'5") | 3.31 (10' 10") | 3.08 (10' 1") 
127 (5") 89 (3-1/2") 11 (3/8") 3.64 (11' 11") 3.48(11'5") 3.24 (10'8") 
127 (5") 89 (3-1/2") 43 (1/2") 3.82 (12' 7") 359 (11'9") | 3.93.10! 11") | 

| 152 (6") | 89 (3-1/2") 11 (3/8") 4.06 (13' 4") | 3.82 (12' 7") 3.54 (11' 8") | 

| 152 (6") | 89 (3-1/2") 13 (1/2") 4.32 (14' 2") 4.07 (13' 5") Si ifa(t2) 5") 
152 (6") | 102 (4") 13 (1/2") 4.37 (14' 4") 4.12 (13' 6") 3162i(1297°) 
178 (7") | 102 (4") 11 (3/8") 4.57 (15' 0") 4.30 (14' 1") | 3.99 (13' 1") 

178 (7") | 102 (4") 13 (1/2") 4.87 (16' 0") 4.59(15'1") | 4.25 (14' 0") 

_ Figure 15.1 | 

| Maximum Allowable Spans for Steel Lintels Supporting Masonry Veneer (9.20.5.2.) | 


GENERAL 


Masonry veneer requires specific tem- 
perature conditions during installation. 
Masonry and mortar must be kept at a 
temperature of at least 5°C (41°F) dur- 
ing application and for at least 48 
hours afterwards. Material in any mor- 
tar mix and all masonry building com- 
ponents must not be used if frozen. 
The top of any unfinished masonry 
work must be protected from the 
weather with a waterproof material 
while the laying of that masonry is not 
in progress. Failure to observe these 
requirements will lead to masonry work 
with substandard strength and 
durability. 


SUPPORT OF MASONRY VENEER 


Masonry veneer can only be sup- 
ported by masonry, concrete, steel, or 
preserved wood foundations. Masonry 
veneer must not vary in thickness ex- 
cept for corbelling which is discussed 
in Subsection 9.20.12. of the Code. 


Steel lintels supporting masonry ve- 
neer above openings must have even 
and level bearing and must be sup- 
ported by at least 150 mm (5-7/8") 
bearing length at each end. 


Support of masonry veneer over open- 
ings in walls using steel angle lintels 
must conform to the table in Figure 
15.1 or be determined by a competent 
designer. A number of common types 
of arches may be constructed to sup- 
port masonry veneer over openings. 
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Masonry UNits 


Subsection 9.20.2. of the Code lists the 
standards for unit masonry. Bricks that 
have been used in previous con- 
struction must be cleaned of old mor- 
tar and any other deposits of dust, dirt, 
or soot and must conform to the refer- 
enced standard. 


The compressive strength of concrete 
blocks must conform to Figure 15.2. 


Stone must be durable and structurally 
sound. The construction requirements 
for stone veneer walls are the same as 
those for brick veneer and include all 
the brick veneer limitations. 


MorTAR AND GROUT 


Cementitious materials and aggre- 
gates used in mortar and grout mixes 
must comply with CAN/CSA A179, 
“Mortar and Grout for Unit Masonry”. 
All water and aggregates must be 
clean and contain minimal contaminat- 
ing materials. All lime that is used in 
mortar must be slaked (completely 
saturated with water). Lime putty must 
be slaked for at least 24 hours, and 
previously hydrated lime must be 
slaked for at least 12 hours. 


Required mortar and grout mix pro- 
portions are shown in Figure 15.3 and 
15.4. Mortar mixes must be provided 
with sufficient water to bring the mix- 
ture to a consistency that is adequate 
for laying masonry units. Grout mixes 
must be provided with sufficient water 
to ensure a suitable flow to fill all voids 
completely without excessive segre- 
gation or bleeding. 


Portland cement mortar must be used 
within 1.5 hours of mixing when the air 
temperature is 25°C (77°F) or higher or 
within 2.5 hours of mixing when the air 
temperature is less than 25°C (77°F). 
Mortar and grout containing a set-con- 
trol admixture must be manufactured 
off-site and used as required by the 
manufacturer's specification. Grout 
used in reinforced masonry must be 
placed in accordance with the require- 
ments of CAN/CSA-A371 “Masonry 
Construction for Buildings.” 
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Compressive Strength of Concrete Blocks 


mone compressive Strength 
r P. i 
Type of Block ae es oui ips) ie 
Exposed to Weather Not Exposed to Weather | 
a a 
| Solid or hollow concrete blocks 15 (2200) 10 (1500) 
Solid loadbearing cellular blocks Not permitted | 5 (730) | 
Solid non-loadbearing cellular blocks Not permitted | 2 (290) 
hea Se = es! == eee beeen 1 Jeet Bales ieee eh 
Figure 15.2 
Compressive Strength of Concrete Blocks (9.20.2.7.) 
Mortar Use 
LRT TLL SL ES EAS RN LRTI SINT LE OT PENSE 7 SEES LEME OS 
| Location Building Element | Mortar Type | 
i 4 
| 
: Loadbearing walls and columns | S | 
Exterior, above ground Non-loadbearing walls and columns NorsS 
Parapets, chimneys and masonry veneer | NorS 
Exterior, at or below ground Foundation walls and chimneys | tS) 
fated Loadbearing walls and columns N 
| HS Non-loadbearing walls and columns N 


Mortar Mix Proportions (by Volume) 


tT ai | 


| Masonry Masonry Fine Aggregate _ 
Mortar Type Portland Lime Cement Cement — (damp, loose-state | 
Cement Type N Type S sand) 
| | sf 
1 1/2 G e 3-1/2 to 4-1/2 
Ss ine - - a | 2-1/4 to 3 | 
Pt Se: eee pean OO BE RUC Re Oe ZtoMeU2, 
‘ 1 it - - | 4-1/2 to 6 
2 = 1 = 2-1/4 to 3 
Figure 15.3 | 
Mortar Use and Mix Proportions (By Volume) (9.20.3.2.) | 


Grout Mix Proportions (by Volume) 


Fine Aggregate (sand) 


Coarse Aggregate 


| 
| 


| 
| 
| 
| 


2-1/4 to 3 times the sum 
of the cement and lime volumes cement and lime volumes | 


Figure 15.4 
Grout Mix Proportions (By Volume) 


| 1 to 2 times the sum of the 
| 


(92032) 
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Better Building 

Note 
To ensure good bonding, a spread 
of mortar should not be left for 
more than 1 minute before the 
application of the masonry units. 
Never tap or push a unit once the 
mortar has started to harden as the 


bond may be damaged or 
weakened. 


It is recommended that the tooling 
of mortar joints be done when the 
mortar is thumb-print hard. A 

number of different types of tooling 

are shown on the right. 


Excess mortar on the face of 
masonry units should be removed 
with a putty knife, wire brush, or 
_ Chisel. White or buff faced bricks 
_ should not be cleaned with a wire 
_ brush. If muriatic acid 
(hydrochloric) is used, it should 
not be stronger than 1 part acid for 
9 parts water by volume and 
applied with a wire brush from the 
top down. Surfaces to be cleaned 
with the acid should be rinsed 
thoroughly with water before, 
during and after cleaning. Light 
' coloured or buff brick should be 
_ cleaned with soapy water or 
_ sodium hydroxide (for tough stains) 
_ with the same concentration as the 
muriatic acid above. 


Mortar or grout that is freshly mixed 
forms a calcium hydroxide solution 
that is corrosive to skin tissue. 
Direct contact should be avoided at 
all times, as skin irritation and even 
severe burns may result. 


MOonrtTAR JOINTS 


The average mortar joint must be 
10 mm (8/8") thick. Head and butt joints 
can be reduced to a minimum of 5mm 
(3/16") or increased to a maximum of 
19 mm (3/4"). Solid masonry units must 
be laid with a full bed of mortar that will 
allow the mortar to extend through the 
finger holes and connect to provide 
additional reinforcement of the wall ex- 
cept for head joints left open for weep 
holes and ventilation. 
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TYPES OF JOINTS 


Weathered Concave or rodded 
(good) (good) 
"Vv" shaped Ruled 


(good) (fair) | 


Flush or plain cut 
(fair) 


(poor) (poor) 
> \ | 
| 
Beaded Extruded | 
(poor) (poor) | 


Vertical joints in adjacent masonry 
courses must be offset unless the ve- 
neer is reinforced with an equivalent of 
two corrosion resistant steel bars at 
least 3.76 mm (5/382") in diameter 
placed horizontally at intervals not 
greater than 460 mm (18-1/8"). The 
ends of this reinforcing must be lapped 
at least 150 mm (5-7/8"). 


Stone Veneer Walls 


Stone veneer must be solidly 
supported by a wall system 
conforming to the requirements 
discussed in Chapter 7. 


Different types of stone wall 
patterns can influence the 
construction of the wall. 


Stone veneer wall with 
| wood frame backup wall 


Cavity wall | 


Corrosion- 
resistant 
corrugated tie 


Airspace 


Backup wall 


THICKNESS AND HEIGHT 


Masonry veneer must be solid and at 
least 70 mm (2-3/4") thick where it is 
not supported individually by struc- 
tural backing. Masonry of less than 
90 mm (8-1/2") thickness must not 
have raked joints. 


Brick veneer walls that are built up 
against another type of backing and 
the installation of stone or precast pan- 
els must conform to CSA-S304, “Ma- 
sonry Design for Buildings.” 


2014 CODE AND CONSTRUCTION GUIDE 


Masonry Veneer 


Better Building 
Note 


A power mixer should be used for 
mixing mortar for at least 3 
minutes once all materials for that 
batch have been added. 
Retempering mortar by adding an 
adequate volume of water is highly 
recommended to guarantee good 
workability of the mortar. 


The primary concern with the 
mortar during extreme weather 
conditions is to ensure that it will 
set properly. 


Freezing weather can cause ice 
development within the mortar 
leading to weak, poorly cured 
mortar. 


Cold weather requires that water 
and aggregates are mixed first if 
the water is heated (or boiling). 
Check that the temperature is not 
greater than 50°C (122°F) before 
the cement is added. If the 
aggregate is heated instead of the 
water, it should not be heated 
above the temperature of 70°C 
(158°F) or else the structural 
integrity of the sand may be 
jeopardized. Antifreeze, salts, and 
any other such additives should 
not be used in mixing mortar for 
use in masonry. 


Mixing mortar in hot weather 
requires that the aggregate is kept 
damp by spraying lightly with water 
periodically. When possible, re- 
schedule masonry work until 
cooler conditions are foreseen. 
Early mornings and evenings are 
suggested. 
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Mortar that is too cold will not set 
and harden, leading to severe 
distortion and possibly collapse as 
stresses within the veneer cause 
the courses to slip over one 
another. 


Flash set is the result of mixing 
mortar when it is too hot. The heat 
accelerates the curing process and 
makes the mortar difficult to work 
with. This reduces the strength 
and durability of a stone or 
masonry veneer wall. 


Protection Requirements 


| 
Mean Daily Protection Requirements | Construction Requirements 
Air Temp. 
{ES Se eg eee ee ol al | 
0 to 4°C | Masonry shall be protected | Sand or mixing water shall be heated 
_ from rain or snow for | to a minimum of 20°C and a maximum | 
24 hours | of 70°C. 
| | 
= ene AN Ss oy Gen eee = Act : 
0 to -4°C | Masonry shall be completely Sand and mixing water shall be heated) 
| covered with insulating | to a minimum of 20°C and a maximum | 
| | blankets for 24 hours. of 70°C. 
| | 
| -4 to -7°C | Masonry shall be completely | Sand and mixing water shall be heated 
| | covered with insulating to a minimum of 20°C and a maximum | 
blankets for 24 hours. of 70°C. | 
| | | Heat shall be provided on both sides 
| | of walls under construction. 


| Windbreaks shall be employed when 
_ wind is in excess of 25 km/h. 


| less than -7°C | The masonry temperature 
shall be maintained above 

| 0°C for 24 hours by 

| | enclosure and supplemen- 

| tary heat. 


| Sand and mixing water shall be heated 
to a minimum of 20°C and a maximum | 
of 70°C. 


| Enclosures and auxiliary heat shall be 
| provided to maintain air temperarure 
| above 0°C. 


| 
| 
| 
1 ere 2 eee RSS 


Source: CSA-A371 Masonry Construction for Buildings 


Protection Requirements 


Looking 
Back 


See Chapter 7 for information on 
masonry chases and recesses, and 
for information on ICFs. 
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SS 


~ 


’ 4 
Maximum Veneer Tie Spacing 


| Vertical Spacing | Horizontal Spacing | 
mm (in) mm (in) | 


400 (15-3/4") 
500 (19-3/4") 
600 (23-5/8") | 


as 3 


800 (31-1/2") 
600 (23-5/8") 
400 (15-3/4") 


Ties may be installed 
against any of the 
sheathings listed in the 
Code Table 9.23.16.2.A 
provided the ties are in 
contact with the exterior 
surface of the sheathing 
and the sheathing 
beneath the ties is not 
compressed. 


Head diameter not 
less than 6 mm 


a veneer 


Figure 15.5 
Veneer Tie Spacing 


ae 


Masonry tie 
— 
Yi ZS 25 mm (1") 
WZ oe minimum 


AS 


Masonry veneer 70 mm (2-3/4") or 
more in thickness and resting on a 
bearing support shall be tied to masonry 
back-up or to wood framing members 
with not less than 0.76 mm (1/32") thick, 
22 mm (7/8") wide corrosion-resistant 
straps spaced in accordance with table 
below, and shaped to provide a key with 
the mortar. 


ae Exterior sheathing 
ae 


Framing 
member 


| 


Distance 
from bend 
not more 
than 6 mm 
(1/4") 


Penetration | 
not less than 
30 mm (1-1/4") 


(9.20.9.5.) 
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TYING oF MASONRY VENEER 


Corrosion resistant masonry veneer 
ties must be provided for masonry ve- 
neer 70 mm (2-3/4") or more in thick- 
ness and resting on a bearing support 
described earlier in this section. 


Masonry veneer ties are intended to 
provide lateral stability and must not 
be less than 0.76 mm (1/82") thick, 
22 mm (7/8") wide and shaped to pro- 
vide a key with the mortar. The vertical 
and horizontal spacing of ties must 
conform to Figure 15.5. Care should 
be taken when installing ties against 
compressible sheathing not to crush 
the sheathing. 


Figure 15.6 outlines tie specifications 
for masonry foundation walls. 
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. * Fill cavity with 


Dovetail anchor tile. - solid mortar 


Fill cavity 
with solid 
mortar 


maximum 
200 mm (7-7/8") 


Figure 15.6 


Tie Specifications for Masonry Foundation Walls 


Galvanized 
adjustable wire 
bonding ties 
min 17.8 mm? 


(9.15.4.7,) 


PROJECTIONS FOR VENEER 


Masonry veneer may project not more 
than 30 mm (1-3/16") from the sup- 
porting base provided that the mason- 
ry units are at least 90 mm (8-1/2") 
thick. Smaller masonry may only proj- 
ect 12 mm (1/2"). Rough faced veneer 
must consider the average projection 
of the unit’s protrusions for the allow- 
able projection. Refer to Figure 15.7 for 
projection requirements. 


| 
| 


Efflorescence 


Efflorescence is a term used to 

| describe the white, crystalline 

_ deposit that occurs on the face 
of masonry when soluble salts 
are driven by moisture through 

| the masonry. 


_ It can be prevented by 

| removing one of three driving 

' elements: 

| - the source of the salts; 

| - the source of the moisture; or 

- the driving force that 
promotes 
the migration of the salts and 
their deposit on the exterior 
face when the moisture 
evaporates. 


The source of the salts is the 

| mortar mix and possibly the 

_ masonry components whereas 
the driving force is due to 
climate — both of these causes 
are difficult to eliminate. 


The easiest way to prevent | 
efflorescence is to limit the | 
entry of moisture into the wall | 
system in the first place. 

Proper dampproofing of below 
grade masonry will also assist 

in eliminating this problem. 

Always follow the Code’s 
prescribed caulking and 

flashing installation practices. 
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MAXIMUM PROJECTION: 
equal to 1/3 bed width 


Line of average projection 
of rough stone veneer pis ee 


Bed width supporting veneer 


Figure 15.7 


Rough Stone Veneer 


MAXIMUM PROJECTION: 


Projection and Corbelling Requirements for Masonry and Rough Stone Veneer 


Masonry Veneer 


Corbel 
max. 25 mm 


12 mm (1/2") for masonry veneer 73 mm (3") to 90 mm (3-1/2") thick 
30 mm (1-1/4") for masonry veneer 90 mm (3-1/2") thick or greater 


(1") for any unit 


CONTROL OF RAIN PENETRATION 


A 25 mm (1") air soace must be pro- 
vided between masonry veneer and 
wood frame walls. The air space helps 
direct water that may have penetrated 
the masonry veneer to the flashing and 
out through the weep holes at the bot- 
tom of the wall. 


Flashing materials are divided into two 
categories, exposed and concealed, 
and must conform to the requirements 
set out in Figure 15.8. Exposed flash- 
ing must be durable under weather ex- 
posure. Concealed flashing is inte- 
grated within the assembly of the wall 
and is not exposed directly to the out- 
doors. 


Aluminum must not come in direct con- 
tact with masonry, concrete, or mortar 
joints. Where this situation may occur, 
an effective coating or impervious 
membrane must be used to protect the 
aluminum. All flashing joints must be 
watertight. 


be Ontario 


if 


Material | Exposed Concealed 
Aluminum 0.48 (0.019) 5 
Tec. ki. ESS | ae AS GE - a oe 
| Copper 0.46 (0.018) 0.46 (0.018) 
Copper or aluminum laminated x 
to kraft or felt paper 0.05 (0.002) 
Hot dipped or 
galvanized steel 0.33 (0.013) 0.33 (0.013) 
Sheet lead 1.73 (1/16) 1.73 (1/16) 
Polyethylene | - 0.5 (0.02) 
——— ~ ——S- —— — en are \ peeneienaneeeeigharearsocesl — == —— 
Type S roll roofing | - standard 
Zinc 0.46 (0.018) 0.46 (0.018) 
Figure 15.8 9.20.13.1.) 
9.20.13.2.) | 


_ Materials for Exposed or Concealed Flashing 
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All joints between windows and door 
frames must conform to the require- 
ments of Subsection 9.27.4. set out 
under the heading “Sealants” later in 
this Chapter. Any intersection of 
masonry veneer with another exterior 
finish must be caulked with a suitable 
compound or be lapped to ensure that 
rain and snow cannot penetrate the 
wall assembly. Refer to Subsection 
9.26.4. of the Code, for the require- 
ments at the intersection of roofs and 
walls. 


Masonry veneer must have flashing in- 
stalled in the following locations: at the 
base of walls where the masonry is 
supported on the foundations; beneath 
jointed masonry window sills; over the 
top and back of parapet walls; over the 
heads of glass block panels, beneath 
all weep holes; and over top of window 
and door openings that are not within 
1/4 of the distance of the eaves over- 
hang to the underside of the eaves. 
Flashing must be installed so that wa- 
ter in a wall cavity will drain to the exte- 
rior of a building. Refer to Figure 15.9. 


Fasteners for flashing must be corro- 
sion resistant and must be suitable to 
the flashing material to prevent any 
galvanic reaction. 


less than 1/4E 


If top of window or door openings are 
within 1/4 of eave overhang (E) then 
flashing is not required 


Figure 15.9 


Overhang (9.20.13.3.) 


Weep holes must be provided at not 
greater than 800 mm (2' 7") 0.c. to allow 
any moisture in the wall cavity to 
escape. Weep holes are required at 
the bottom of cavities or air spaces in 
masonry veneer walls, including above 
lintels over door and window openings. 


Flashing installation must conform to 
Figure 15.10. Ensure that the horizontal 
portion of any concealed, pliable 
flashings is installed upon a continu- 
ous bearing surface to prevent sags 
and water accumulation. 


Weep holes spaced not more 
than 800 mm (2' 7") apart 
(9.20.13.8.) 


Sheathing membrane or 
insulated sheathing to 
overlap flashing 


(9.20.13.6.) 


Min. 5 mm (3-16") 
projection 
(9.20.13.6.) 


Note 1: 


Flashing extends 
up to the wood 
frame wall 

150 mm (5-7/8") 


material 
PAO ATE 


Flashin 
as per 


Where rigid foam plastic insulating sheathing is used, a separate sheathing membrane is 
not needed, provided the joints are sealed or lapped or tongue and groove and detailed 
to ensure proper drainage of water. Flashing must be installed beneath the insulating 
sheathing to ensure proper drainage. 

(9.27.3.4.) 


Note 2: 

Where sheathing is omitted, two layers of sheathing membrane must be used beneath 
cladding. 

(9.27.3.5.) 


aw 15.10 
Brick Veneer Flashing and Weep Holes 
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Flashing installation practices around 
openings must conform to those in 
Figure 15.11. Flashing is not required 
under window and door openings 
located less than 150 mm (5-7/8") 
above grade. 


Flashing may be omitted under win- 
dow and door sills where these slope 
downward and are provided with a 
drip at least 25 mm (1") from the wall 
surface. Flashing may also be deleted 
beneath impervious, non-jointed 
masonry coping. 


Sheathing membrane 


Weep hole 


Flashing with drip edge 


Jointed masonry sill 


Flashing from front edge 
of masonry and up behind sill 


Figure 15.11 


Location of Flashing Installed in Masonry Veneer Walls 


CZs 


\ 


(9.20.13.3.) 
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GLASS BLOCK 


BUILDING CODE REFERENCES 


DIVISION B 

O:202 73, Glass Blocks 

O20'S,2. Mortar Mixes 

9,20.9.6. Reinforcing for Glass Block 


Glass block must not be used as a 
loadbearing material or in the con- 
struction of fireplaces or chimneys. At 
present, the Code has no specific 
standard governing glass block. It 
does require, however, that the mortar 
mix must be Type S when exposed to 
the exterior and Type S or N when pro- 
tected from the exterior. Refer back to 
Figure 15.3A for the mortar mix pro- 
portions for each Type. 


Mortar joints must be reinforced either 
with two bars of corrosion resistant 
steel with a minimum 3.76 mm (5/32") 
diameter or expanded metal strips at 
least 75 mm (3") wide. All reinforce- 
ment must be continuous or lap at least 
150 mm (5-7/8") within the mortar joint. 


The installation of glass block must fol- 
low the general practices discussed in 
the previous section on masonry ve- 
neer. 


Flashing must also be provided for 
glass block panels exposed to weath- 
er. 


Cleaning excess mortar from glass 
must be done in progress. Any lumps 
that are dried on should be removed 
with a wood chisel, and not wire brush- 
es or abrasive powders. 
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CLADDING 


BUILDING CODE REFERENCES 


DIVISION B 
O2te wie 
Di2hicads 


General 
Minimizing and Preventing 
Ingress and Damage 


Get ere Minimum Protection from 
Precipitation Ingress 

Oars First and Second Planes of 
Protection 

9.27.2.4. Protection of Cladding from 
Moisture 

OZone Elements of the Second Plane of 
Protection 

9.27.3.4. Insulating Sheathing in Lieu of 
Sheathing Membrane 

9.27.3.5, | Sheathing Membranes in Lieu 
of Sheathing 

9.27.3.6, Face Sealed Cladding 

D2 Sate Flashing Materials 

9.27,.3.8. Flashing Installation 

9.27.41. Required Sealants 

Qe Tas Materials 

O27 One Attachment 

9.27,5.2. Blocking 

9.27,.5.3, Furring 

9.27,.5.4. Size and Spacing of Fasteners 

O27, 5.0% Fastener Materials 

9,27.5.6. Expansion and Contraction 

DAT Dylon Penetration of Fasteners 

9,27.6.1. Materials 

9.27 6.2. Thickness and Width 

O27 efits Materials 

9.27.7.2. Width 

QT ines Fasteners 

927,74, Offsetting of Joints 

OTe Fastening to Lath 

9.27.7.6. Exposure and Thickness 

0 27.Gmn Material Standards 

O28. Thickness 

9.27.8.3, Edge Treatment 

9.27.8.4, Panel Cladding 

9.27.8.5. Lapped Strip Siding 

Gi 2foalk Material Standards 

9,27,9.2. Thickness 

9.27.9.3, Panel Cladding 

9,27.9.4, Lapped Strip Siding 

9,27.9.5. Clearance 

9.27.10.1. Material Standards 

9,27.10.2. Thickness 

9.27.10.3, Panel Siding 

9,27.10.4. Clearance 

9.27.11.1. Material Standard 

9,27.12,1. Material Standards 

9,27.12.2. Attachment 

9.27.13.1. Application 

9.27.13.2. Materials 

9.27.13.3, Design and Installation 


Exterior cladding like other exterior 
finishes is primarily intended to protect 
the wall assembly from the entry of 
moisture. Each type of cladding finish 
requires specific accessories such as 
trim, sealants, supporting materials, 
flashing, and fasteners that allow the 
entire cladding system to fulfill its role. 


Where asphalt shingles are used for 
cladding, they must also conform to 
the requirements as part of the asphalt 
shingle provisions of Chapter 8, Roof- 
ing, of this Guide. 


GENERAL 


In general, exterior walls need to be 
designed to minimize the entry of rain 
and snow into the assembly and into 
the interior soace. Exterior walls should 
also be designed and constructed to 
resist damage from mechanical im- 
pact and from deterioration from sun- 
light (i.e. ultraviolet radiation). 


All cladding materials that are easily 
damaged by excessive moisture expo- 
sure, such as wood-based materials, 
must not be installed within 200 mm (7- 
7/8") of the finished grade or within 
50 mm (2") of the finished roof surface. 
Cladding materials not described in 
this Chapter must conform to the re- 
quirements of Part 5 of the Code. 


Two PLANES OF PROTECTION 


Typically walls are designed and con- 
structed with a cladding system that 
provides two planes of protection from 
incoming rain or snow. In most walls, 
the first plane of protection is provided 
by the exterior finish. The exterior fin- 
ish includes the cladding (i.e. brick, 
siding, etc.) with the appropriate trim, 
accessory pieces and fasteners. The 
first plane acts to shed rain or snow 
that strike it. Wind-driven rain strikes 
the first plane of protection and loses 
much of its energy. The Code intends 
the first plane to manage the entry of 
water caused by kinetic energy (wind), 
surface tension, capillarity, gravity and 
air pressures. Water that is drawn into 
the wall past the first plane of protec- 


tion is intercepted by the second plane 
of protection and directed to the exte- 
rior. Typically in dwelling units, a 
sheathing membrane often fulfills this 
function. 


The second plane of protection con- 
sists of a drainage plane and flashing 
that can direct water to the outdoors. 
The sheathing membrane is normally 
installed over a sheathing, although 
two layers of sheathing membrane can 
also be used provided all joints in the 
sheathing membrane occur over fram- 
ing and the membrane is fastened to 
the framing with roofing nails or staples 
spaced 150 mm (5-7/8") or less along 
the edges of the outer layer of sheath- 
ing paper. 


In some cases, non-wood-based rigid 
exterior insulating sheathing or _exte- 
rior insulating sheathing with an inte- 
gral sheathing membrane installed 
can substitute for sheathing mem- 
brane, In these cases, the exterior in- 
sulating sheathing must have tongue 
and groove edges or its joints sealed 
or lapped to ensure drainage of water 
to the outdoors. Any sheathing panel 
that could deteriorate from exposure to 
moisture must be sealed at all joints. 


Both the first and second plane of pro- 
tection can also take the form of a face- 
sealed cladding or a metal cladding 
with locked-seam joints. Plywood, 
OSB, or fibre cement, for instance, can 
be installed without a sheathing mem- 
brane provided all edges of the clad- 
ding are supported by framing, vertical 
and horizontal joints are sealed and 
shiplapped, or are matched and 
weathertight. Vertical joints can also 
be sealed and covered with battens. 


The first and second plane of protec- 
tion must be maintained around all wall 
penetrations that result from services 
(e.g. plumbing, ducts, and electrical 
wiring), Components (e.g. windows, 
doors) or intersecting wall assemblies. 
See Figure 15.12 on the following 


page. 
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FLASHING 


Flashing is required at: 


¢ every horizontal junction between 
cladding elements except if the 
upper cladding laps overtop of 
the lower cladding by 25 mm (1") 
or more; 


* every horizontal offset in the 
cladding; 


¢ every horizontal line where 
different cladding substrate meet 
and where movement along the 
line might occur or where moisture 
drainage from behind the upper 
cladding might be compromised 
by the lower substrate. 


Flashing is not required: 


e where cladding above and below 
a joint is installed outboard of a 
drained and vented air space; 


e where the joint detail is con- 
structed to minimize the entry of 
rain into the airspace; or 


¢ for stucco at the horizontal joint 
provided the joint is finished with 
an expansion-contraction strip 
and the stucco is installed 
outboard of a drained and vented 
air space. 


Allowable Minimum Thickness, | 


Materials mm (mil) 
Lead | 1.73 (68) 
"Galvanized Steel | 0.33 (13) 
Copper | o46(18). 
ae ZIOGe beeline OAS tse 
Aluminum = 0.48 (19) 
Herr tid Bilbnetskeac aaa 
| Figure 15.13 | 
_ Flashing Materials (9.27.3.7.) | 
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FIRST PLANE: 
exterior finish (e.g. brick 
and trim, or siding etc.) 


TUM 
= 


First plane absorbs forces 
from wind-driven rain. 
Rain sheds off first plane. 


Weep hole a, 


Figure 15.12 
Two Planes of Protection 


SECOND PLANE: 
sheathing membrane 


vA 
ne Flashing with drip 


Some water may 

move inward past 

the first plane. The 
second plane intercepts 
the entry of water from 
moving into the assembly 


Air space directs 
water to flashing 


(9.27.2.3.) 


Flashing over window and door open- 
ings is not required if the distance from 
the top of the opening to the underside 
of the eave is less than 1/4 of the width 
of the eave projection, including 
eavestroughing, where _ provided. 
These openings, however, must have 
the exterior flange of the window or 
door frames securely fastened to the 
wall framing over a bead of non-hard- 
ening caulking to form a waterproof 
joint. 


Window and door sills in exterior walls 
that are not self-flashing require flash- 
ing between the underside of the win- 
dow or door and the wall below. Allow- 
able flashing materials must conform 
to Figure 15.13. 


Required flashing must: 


1. Extend up and behind the 
sheathing membrane (or sheathing 
installed in lieu of amembrane) not 
less than 50 mm (2") 


2. Have a slope not less than 6% 
towards the exterior after the 
expected shrinkage of the building 
frame 


3. Terminate at an end dam with a 
height not less than 25 mm (1") and 
that extends to the face of the 
adjacent cladding 

4. Lap not less than 10 mm (3/8") or 
more vertically over the building 
element below 

5. Terminate in a drip extending 
5mm (3/16") or more beyond the 
outer face of the building element 
below. 


The installation of head flashing over 
openings is shown in Figure 15.14. 
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Flashing Placement beneath Cladding 


eos 


Drip edge 


More than L/4 


Wy 
(\ 


STN N 


y) 
a 
/ 

i 
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Min. 50 mm (2") high 
flashing behind 
sheathing membrane 


(9.27.3.8.) 
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SEALANTS 


Sealants must be applied to those 
points through which moisture is likely 
to migrate and penetrate the wall as- 
sembly. All cladding including mason- 
ry and stucco must be sealed around 
window and door frames including the 
sills if they are not completely sheltered 
from the outdoors. 


Vertical intersections between different 
cladding materials must be sealed 
and/or lapped to ensure that rain and 
snow cannot penetrate the wall assem- 
bly. Vinyl cladding producers recom- 
mend only lapping and no sealants as 
it may restrict expansion and contrac- 
tion and may result in warping. Where 
sealants are used, sealant materials 
must be non-hardening, weather resis- 
tant and compatible with the cladding 
materials to ensure proper adhesion. 
See Article 9.27.4.2. of the Code for the 
material standards that govern seal- 
ants. 


Minimum Sheathing Thickness for Exterior Finishes, mm (in) 


__ Sheathing Material 


| 
| oe Lumber | Plywood 
| 


| Exterior Finish —— 


= | 
_f§——_—__— oo 


Waferboard 


| 
OSB Wood Lath | 
| 


14.3 mm (5/8") 


_ Vertical lumber siding 12.5 mm (1/2") | 


12.5 mm (1/2") 


ad) ee 2 Ee ts es 


Vertical metal siding, vinyl siding 


12.5 mm (1/2") - 


and wood shingles and shakes 14.3 mm (5/8") 7.5 mm (1/4") 7.5mm (1/4") 7.5 mm (1/4") : 4 
L ens eee ee ee ee ae ae pee | a ee 
| Wood shingles and shakes ] | | | 38mmby9.5mm | 
_ on wood lath bee | bea ws bg (2" by 3/8") | 
| Figure 15.15 | 
(9.27.5.1.) 


Sheathing Requirements for Exterior Finishes 
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CLADDING INSTALLATION 


If not attached to a sheathing material 
that conforms to the requirements de- 
picted in Figure 15.15 on the previous 
page, cladding materials must be fas- 
tened directly to the framing, furring, or 
blocking members within the wall as- 
sembly. Blocking and furring used for 
the attachment of cladding materials 
must comply with Figure 15.16. 


Fastener size and spacing must com- 
ply with Figure 15.17 to ensure a mini- 
mum standard for proper installation. 
The nails and staples used for fasten- 
ing cladding must be corrosion resis- 
tant and compatible with the cladding 
material. 


Fasteners and their installation for met- 
al and vinyl cladding must allow for the 
expansion and contraction of these 
materials without creating any damage 
to the fasteners or the cladding. 


be Ontario 


Sizing of Furring and Blocking 
EES LETTER RIL EEE DOL ELIE PERO D EGO ES EEE IGE LDS CLE ELE NG EY LI IEE ALGER I ET EEA ELISE LLNS ALTE LEE LE EPEAT EACLE 


Material | Size, mm (in) 


—--—- 
at 


Furring applied to sheathing” 19 x 38 (1 x 2) 


<< = — — pa ==. — ——-+ 


19 x 64 (1 x 3) 


| Furring applied to supports 406 mm (16") o.c.” 


19 x 89 (1 x 4) 


Furring applied to supports 610 mm (24") 0.c.” 


— 


Blocking in wall framing © 38 x 38 (2 x 2) 


Note 
2 Does not pertain to wood lath shown in Figure 15.15. 


2) Spacing determined by siding attachment requirements but not greater than 610 mm (24"). 
3) Blocking specifically intended to support siding. 


Figure 15.16 (9.27. 
| Size of Furring and Blocking (9.27. 


Attachment of Cladding 
a a ee ca acca 


| Min. Nailor © Min.No. Minimum Nail or 
| Type of Siding | Staple Length,, of Nails — Staple Spacing 
mm (in) or Staples | mm (in) 0.c. | 
Wood trim | ‘Onn (2y) - 600 mm (23-5/8") 
SS —— ——_———+—____—_— ———____—— —— 
Lumber siding or horizontal | ‘" | if 
"siding made from sheet material 9" (2) G00 mm (23-6/8") | 
| | | | 600 mm (23-5/8") 
| Metal cladding 38(1-1/2") |  - PSUS ae) 
400 mm (15-3/4") 
(nailed to sheathing only) | 
Wood shakes " | | P 
up to 200 mm (7-7/8") in width SU Be 
Wood shakes | " . 
"over 200 mm (7-7/8") inwidth OT) 8 
| Wood shingles | en | ‘ 
| up to 200 mm (7-7/8") in width 32 (1-1/4") 2 | 
| | 
Wood shingles i | c 
__ over 200 mm (7-7/8") in width 32 (1-1/4") 3 | 
Hg VEN EL, Se We A Es A, ce ly : , ee 
| Panel or sheet type siding Fa 150 mm (5-7/8") | 
up to 7 mm (5/46") thick 38 (1-1/2") - along edges 
| Panel or sheet type siding greater 51 (2") - 300 mm (11-3/4") 
| than 7 mm (5/16") thickness | along intermediate 
| Note: Fasteners for shakes and shingles shall penetrate through the nail-holding base or supports not | 
_ less than 19 mm (3/4") into the framing. Fasteners for other types of siding shall penetrate through the | 
| nail-holding base not less than 25 mm (1") into the framing 
| 
Figure 15.17 | 
Attachment of Siding (9.27.5.4.) | 
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LUMBER SIDING 


All lumber siding finishes must be 
sound and free of knotholes, checks, 
splits, or any other defects that may af- 
fect the performance of the siding. Re- 
fer to Figure 15.18 for the required 
widths and thicknesses for lumber 
siding. 


All joints in lumber siding should be in- 
stalled to prevent the entry of rain and 
snow by lapping lumber pieces, 
matching joints (tongue and groove), 
or using vertical battens. These joints 
have minimum lapping widths that 
must comply with Figure 15.19. 


Lumber siding shall not be installed 
within 200 mm (7-7/8") of the finished 
grade or within 50 mm (2") of the fin- 
ished roof surface. 


Required Widths and Thicknesses for Lumber Siding 


lapped board and 
Vertical wood siding 


Drop, rustic, novelty, 


Maximum 
286 mm (11-1/4") 


Minimum | 
14.3 mm (5/8") | 


Maximum 
286 mm (11-3/4") 


Nea Minimum | 
14.3 mm ( 18") | 


| Bevel siding 


[| ee ee Se 


14.3 mm (5/8") 


ie 184 mm (7-1/4") 
Minimum | 
12 mm (1/2") ; 
| 
| 
mae ; Maximum 
Minimum " 
" 286 mm (11-1/4 
UE cies 
184 mm (7-1/4") 
| 
Minimum | 


Figrue 15.18 


| Required | Widths and Thicknesses for Lumber Siding 


(9.27.6.2.) | 
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HORIZONTAL LUMBER SIDING 


Required Sheathing Beneath | 
Siding. 


Sheathing that serves as bracing | 
must meet the sheathing require- | 
ments noted in Chapter 7, Wall | 
| Systems. 


For every 
16 mm (5/8") of 


width, 1 mm Minimum Minimum 
(3/64") of 9.5 mm (3/8") 25 mm (1") of 
overlap is required of overlap for overlap for 
but not less than matched or bevel siding 
(A), (B), and (C) drop siding 


where applicable 


(C) VERTICAL LUMBER SIDING 


Two nails per board 

when width is greater 
than 150 mm (5-7/8") 
is recommended 


Channel siding 
Board-and-batten 
siding 


For every 

16 mm (5/8") of board 
width 1 mm (3/64") of 
batten overlap is required 


Min. overlap 12 mm (1/2") 


Figure 15.19 
Lapping Widths for Lumber Siding Joints (9.27.6.3.) 
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Woo SHINGLES AND SHAKES 


All wood shingles and shakes are re- 
quired to comply with the requirements 
shown in Figure 15.20 and with CSA 
0118.1, “Western Red Cedar Shakes 
and Shingles” or CSA 0118.2, “East- 
ern White Cedar Shingles.” 


The size of wood shingles and shakes 
and applicable fastener requirements 
are shown in Figure 15.21. The allow- 
able exposure of shakes and shingles 
may also be found here. 


Type of Wood | Minimum Grade 


Western red cedar No. 1 Grade or 
| shakes | Handsplit Grade 
| | 
eer han a= 
| Westernred cedar | 

shingles 


No. 2 Grade | 


| Shingles used 


| forundercoursing | pore ince 


Eastern white 
cedar shakes | 
[os =, ies Ee 
Eastern white | 
| cedar shakes used 
for undercoursing 


B Grade (clear) 


C Grade 


_ Figure 15.20 


_ Materials (9.27.7.1.) | 


The offsetting of shakes and shingles 
courses must be such that any 2 of 3 
successive courses are staggered at 
least 40 mm (1-9/16") in single course 
applications. A double course appli- 
cation requires that joints are stag- 
gered at least 40 mm (1-9/16") be- 
tween outer courses and under 
courses as well as between succes- 
sive courses. Refer to Figures 15,22 
and 15.23 for an illustration of these re- 
quirements. 


lf a wood lath is used as described in 
Figure 15.15, it must be spaced 
according to the allowable exposure 
as shown in Figure 15.22, A double 
course application requires that the 
undercourse has the butt ends bear on 
the top edge of the lath. Nailing of the 
outer course must penetrate the lath 
and conform to Figure 15.17. Refer to 
Figure 15.24 for location requirements 
of courses. 


Figure 15.21 (9. 
Applicable Fastener Requirements and Size of Wood Shingles and Shakes (9.27. 


Minimum 20 mm (13/16") 
fasteners within these 
limits 


Minimum 25 mm (1") 
from single course 
exposure line 


Single course 
exposure line 


Exposure line 

for double course 
fasteners 

approx. 50 mm (2") 


Minimum 65 mm (2-1/2") 
Maximum 350 mm (13-3/4") 


Exposure and Thickness of Wood Shingles and Shakes 


ELAM STS NE SE TIE IIL EIS IS EST NES ESET 
| | Maximum Exposure | 


Shake or Shingle im Minimum Butt 
Length ener eee pay Wink a We ean ae Thickness 
mm (in) Single Coursing | Double Coursing mm (in) 
| mm (in) mm (in) | 
400 mm (15-3/4") 190 mm (7-1/2") | 305 mm (12") | 10 mm (3/8") 
450 mm (17-3/4") 216 mm (8-1/2") | 356 mm (14") 11 mm (7/16") 
| 
600 mm (23-5/8") | 292mm (11-1/2") 406 mm (16") 13 mm (1/2") 
eee tere AS oe = es ee a ee ee 


Figure 15.22 


| Exposure and Thickness of Wood Shingles and Machine Grooved Shakes 


(9.27.7.6.) 
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Minimum 12 mm (1/2") 
below bottom of lath 


Minimum 40 mm (1-9/16") offset 
stagger joints in any 2 of 3 
consecutive courses 


Butt of undercourse 
rests on edge of lath 


Double starter course 


Minimum 40 mm (1-9/16") Figure 15.24 
between inner and outer course Lath Spacing (9.27.7.5.) 


Minimum 40 mm (1-9/16") 
between outer courses 


Figure 15.23 
Shakes and Shingles (9.27.7.4.) 
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PLYWOOD AND HARDBOARD 


Exterior plywood finish must comply to 
the standards listed in Section 9.27.9. 
of the Code. The thickness of exterior 
plywood must conform to the values 
shown in Figure 15.25. It is important to 
check that all edges are sealed with a 
primer or shellac to protect the inner 
plies from exposure. It is highly recom- 
mended that all plywood be back 
primed to ensure complete protection 
of the material. 


Hardboard exterior finishing must 
comply with CAN/CGSB 11.5M, “Hard- 
board, Pre-coated, Factory Finished 
for Exterior Cladding” for factory fin- 
ished panels and with CAN/CGSB 
11.3, “Hardboard” for unfinished pan- 
els that are either Type 1, 2, or 5. The 


minimum thickness of hardboard exte- 
rior finishing must comply with values 
listed in Figure 15.26. 


Plywood may be used for wall finishing 
or soffit applications, but must always 
have all the edges supported. All pan- 
els and lapped strips are required to 
be spaced at least 2 mm (3/32") be- 
tween edges and butted ends. Vertical 
joints must be protected with a batten 
strip or sealants if the panels are not 
tongue and groove type. Horizontal 
joints must be lapped at least 25 mm 
(1"), or suitably flashed. These require- 
ments are illustrated in Figure 15.27 on 
the following page. 


Plywood lapped strip siding that is ap- 
plied without sheathing requires that 
wedges are fit in snugly between the 
framing and the boards at vertical butt 


Minimum Plywood Thickness, Exterior Wall Finish 


| 

| F Face Grain Parallel | Face Grain at Right Angles | 
| Spacing of Supports | to Supports to Supports 
| mm (in) | mm (in) mm (in) 

a eee A es I = et ee —— = = 4 
Continuous sheathing | 6 mm (1/4") 6 mm (1/4") 
| 406 mm (16") 8 mm (5/16") 6 mm (1/4') 

| 610 mm (24") 11 mm (7/16") 8 mm (5/16") 

| Note: the thickness of grooved or textured plywood shell be measured at the point of least thickness 


Figure 15.25 | 
Minimum Plywood Thickness 


Minimum Thickness of Hardboard, mm (inches) 


<n‘ memnacememammanmans acaasamaaamamaaaacamaammmmacaaacacmmmmacamcmmmmmmmmmmmmaaaa 


(9.27.8.2.) _ 


| pty Support | Continuous Supported Framing 
| Grading =, Sheathing Max. 406 mm (16") o.c. 
—- 
Type 1 or 2 | 6.0 mm (1/4") | 7.5 mm (5/16") 
SSS = a Hee ge ne A WAS a 
Type 5 | 9.0 mm (3/8") 9.0 mm (3/8") | 


into the minimum required thickness 


Figure 15.26 
Minimum Thickness of Hardboard 


(9.27.9.2.) 


Cladding 15-19 


joints and corners to prevent any rain 
penetration. 


Hardboard must follow the same instal- 
lation requirements as plywood in Fig- 
ure 15.27, except that the edges and 
butted ends must be spaced at least 
5 mm (3/16") and must be protected 
with sealants, battens, or other types of 
mouldings. Horizontal lapped hard- 
board strips must be lapped at least 
1mm (1/32") for every 16 mm_(5/8") of 
strip width and a minimum of 9.5 mm 
(3/8") for matched strips and 25 mm 
(1") for normal lapped boards. 


A clearance of 3 mm (1/8") is required 
between all hardboard finishes and 
window and door frames. These clear- 
ance gaps should be caulked or pro- 
tected with a batten or moulding. 
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Edges supported 


Min. 2 mm (3/32") 
gap between 
plywood sheets 


Wood batten 


Plywood siding 


Min. 2 mm (3/32") 
caulked joint 


Corner boards 
flat panel 


Corner boards 
lap or bevel 


Figure 15.27 
Vertical and Horizontal Joints for Plywood 


Butted 


Outside 


Flashing 


7. 


Butted square corner 
flat panel 


Plywood supported 
on all edges 


Plywood soffit 


Outside “Sr 


Screen vent runs 
length of soffit 


Minimum lap 
25 mm (1") 


Building paper 


Shingle wedge 
under vertical joints 
(lap siding only) 


Shingle wedge 
under vertical joints 
(lap siding only) 


Plywood lap siding 


ag Ontario 


2014 CODE AND CONSTRUCTION GUIDE Cladding 15-21 
Minimum Thickness of Waferboard and OSB, mm (in) 
WAFERBOARD AND OSB 
enti Continuously Framing All waferboard and OSB exterior fin- 
Hoa | Supported > I ishes must conform to CAN3-0437.0, 
| Sheathing = Max. 406 mm (15-3/4") 0.c. Max. 610 mm (23-5/8") 0.c.. “OSB and Waferboard.” The Code re- 
mee es | = quires that the minimum thickness of 
thee eatin arias a . r | waferboard and OSB conform to the 
| parallel tombepad SURE | ANE Ba) 11mm (3/8") | requirements of Subsection 9.27.11. 
= 2 ff |All allowable) -waferboard: and)OSB 
O22. 08 ; _ thickness are listed in Figure 15.28. 
Bo Wad 6mm (1/4") 6 mm (1/4") 8 mm (5/16") Note that the consideration for the di- 
- support | rection of the face grain is altered to 
hg |e ee ee a the direction of the face orientation. 
R-14 and O-1 | 7.9mm (5/16") 9.5 mm (3/8") 12.7 mm (1/2") 
i tee yeh aes, | Se A ae Exterior finished boards must have a 
3 mm (1/8") space between all edges. 
Figure 15.28 Boards that are lapped must be done 
+ Thickness'of' Waterhoard and Strandboard’ __ (827.102) so with at least a 25 mm (1") overlap. 


Figure 15.29 
H-Strips 


3 mm (1/8") space 


Better 
Building 


3 Note | 


Soffit | | 


All edges for boards used in 
exterior applications must be 
H-strip sealed with a primer or shellac. 
Back priming is highly recomm- | 
_ ended for assurance of the seal- 

_ ing of these moisture sensitive 
materials. 


Waferboard 


(9.27.10.3.) | 


Figure 15.30 
Geometrically Defi 


_£ 6mm (1/4") 


<> <> 
Groove width Groove width 


Width of EIFS panel 


Sum of groove width 
Width of EIFS panel 


=213% 


ned Drainage Cavity (9.27.13.1.) 


Horizontal flush joints must be flashed 
in the same manner as plywood and 
hardboard. Vertical joints must be 
caulked, or protected with battens or 
suitable mouldings. Refer to the Figure 
ise ere 


Waferboard and OSB may be used for 
soffits and exterior ceiling applica- 
tions. It is suggested that clips are 
used for joints to ensure that the level 
of each board is consistent with the 
next as shown in Figure 15.29. 


EXTERIOR INSULATION FINISH SYSTEMS 


Provisions for Exterior Insulation Finish 
Systems (EIFS) will come into effect on 
January 1, 2015. The materials, de- 
sign, and installation of EIFS must be in 
accordance with a number of stan- 
dards. They are required to have a de- 
fined drainage cavity that measures 
6 mm (1/4") in depth that creates an 
open area of not less than 13% of the 
area of a full panel, see Figure 15.30. 
EIFS are required to be installed on a 
substrate material that is compatible 
with the EIFS, and also complies with 
the sheathing requirements of the 
Code. 
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Thickness of Steel and Aluminum Sheet Cladding 


METAL AND VINYL 


Figure 15.30 illustrates the require- 
ments for metal and vinyl cladding. In- | 
stallation of cladding must still comply 


Metal Siding | sary a: | Governing Standards 


Horizontal and vertical strip steel | 


with Subsections 9.27.3. Flashing, cladding (including flashing and ? CAN/CGSB - 93.4-M 
9.27.4, Caulking, and 9.27.5. Attach- ____trimaccessories) es ae” eee: ee ee 

ment of Cladding. Vinyl cladding must Sheet steel 0.30mm (12 mil) CAN/CGSB - 93.3-M 
conform to CAN/CGSB-41,24, “Rigid [ae ereeea pee Sa) ae a eee a een TIS etEeen Ss ti = 
Vinyl Siding, Soffits and Fascia’. Stan- Monga Sok Nereal - | CAN/CGSB - 93.2-M 


dards governing metal and vinyl clad- eA ORR 
ding materials may be found in Section Sheet aluminum 
9,27. of the Code. a Rae rs eo Se rer 


Sheet aluminum on continuous 
ve ; supported sheathing | 0.46 mm (18 mil) 

FOr allirig’pIOCSCUTESTIONWIFIVINEI AG: j= a SS 

ding, see Figure 15.31. Figure 15.31 

| Thickness of Steel and Aluminum Sheet Cladding 


0.58mm (23 mil) = ~~ CAN/CGSB - 93.1-M 


CAN/CGSB - 93.1-M 


(9.27.11.1.) 


CORRECT Center nails in slots to permit expansion 
and contraction of the siding CORRECT 
Ce) 
ig SME TECORRECTO RIE cM, 
Viny| cladding a a a a aa eT 
must be 
attached Drive nails straight and level to prevent 
loosely distortion and buckling of panel 
WRONG Compressed Do not nail any cladding parts too tight. Leave 1/32" WRON 
Oe between the nail head and the vinyl. Vinyl cladding ° 
must be attached loosely 
Figure 15.32 
Nailing Procedure for Vinyl Cladding 
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STUCCO FINISHES 

BUILDING CODE REFERENCES 

DIVISION B 

9.28.1.1. Sheathing Beneath Stucco 

eset Lath and Reinforcing 

9.28.1,3. Concrete Masonry Units 

9.28.1.4. Clearance over Ground Level 

P13 a oh Flashing and Sealants 

9,28.2.1. Portland Cement 

OB 2a Aggregate 

epee 21,6). Water 

OPeB Salk Materials 

9.28,3.2. Nails and Staples 

9.28.4.1, Materials 

9,28.4.2, No Sheathing Required 

9.28.4.3. Stucco Lath Specifications 

9.28.4.4, Self-Furring Devices 

9,28.4.5. Application of Stucco Lath 

9.28.4.6, Fastening 

9.28.5.1, Mixes 

9,28.5.2, Pigments 

9.28.5.3, Mixing 

9.28.6.1. Low Temperature Conditions 

9.28.6.2., Number of Coats and Total 
Thickness 

9.28.6.3, First Coat 

9.28.6.4. Second Coat 

9.28.6.5. Finish Coat 


Requirements for exterior stucco fin- 
ishes are presented in this section. Itis 
important that all requirements for 
stucco application are observed to en- 
sure a durable, well performing finish. 
Additional information is available in 
the Portland Cement Association doc- 
ument “Portland Cement Plaster (Stuc- 
co) Manual”. This section does not ad- 
dress Exterior Insulation Finishing 
Systems (EIFS) from Minister's Rulings 
approving CCMC Evaluations, or the 
requirements outlined in Subsection 
9.27.13, 


GENERAL 


Stucco must have a grade clearance 
of at least 200 mm (7-7/8"), except 
where applied to concrete or masonry. 
Concrete block units must be at least 1 
month old before stucco is applied to 
them unless the block has been cured 
by the autoclave process. 


Stucco should not be confused with 
parging. The requirements for parging 
of foundations may be found in Chap- 
ter 2 of this Guide or in Section 9.13, 
Parging and Finishing in the Code. 


Stucco Finishes 15-23 


All flashing and sealants where 
required must conform to Subsections 
9.27.3. Flashing and 9.27.4. Sealants 
of the Code. Aluminum flashing must 
be protected by an impermeable 
coating or substrate to ensure it will not 
corrode due to exposure to the stucco. 


Stucco must be applied at a working 
temperature of at least 10°C (50°F) 
during application and for at least 48 
hours afterwards. The base coat must 
be kept from freezing. 


STUCCO LATH AND FASTENERS 


Lath and reinforcement must be used 
for the attachment of stucco to wood- 
frame walls. 


Required thickness of sheathing mate- 
rials depends on support spacing and 
must conform to values listed in Figure 
15.32. 


Sheathing must be provided beneath 
stucco applied over wood-frame walls 
unless a 1.19 mm (1/16") diameter gal- 
vanized wire is applied horizontally to 
the framing with a vertical spacing of 
no more than 150 mm (5-7/8"), or pa- 
per-backed welded wire lath is in- 
stalled. 


Where required, sheathing paper must 
be asphalt impregnated. Tar saturated 
building paper should not be used. 


Masonry walls must be at least the 
same strength as the stucco and suffi- 
ciently rough to guarantee the adhe- 
sion of the stucco. 


Stucco lath must be used to attach 
stucco to soft burned tile or brick, if the 
masonry is of less strength than the 
stucco, Stucco lath must also be used 
if the masonry surface is not sound, 
clean, or if it will not provide an 
adequate key for the stucco. Stucco 
applied over masonry chimneys must 
be reinforced. 


All stucco lath and reinforcing must be 
attached with corrosion resistant fas- 
teners that conform to the require- 
ments outlined in Figure 15.33. Rib lath 
or metal mesh must be copper-alloy 
steel that is either painted with corro- 
sion resistant paint or galvanized. Wo- 
ven and welded wire mesh must be 
galvanized. Stucco lath materials must 
conform to the required properties list- 
ed in Figure 15.34. Stucco lath must be 
spaced atleast 6 mm (1/4") from back- 
ing materials with spacers or other 
such self-furring devices. 


Minimum Sheathing Thickness 


lu |  Plywood,OSB, 
seal rot Waferboard 
mm (in) 
14.3 mm (5/8") 12.5 mm (1/2") 


14.3 mm (5/8") 


42.5 mm (1/2") 


Note: 

Sheathing is not required beneath stucco where 

at least 1.19 mm (0.047") diameter galvanized 

wire at (max.) 150 mm (5-7/8") vertical intervals are 
applied horizontally, or where paper-backed | 
welded wire metal lath is used (9.28.4.2.) 


Where stucco lath is fastened to sheathing, the | 
sheathing must meet the thickness requirements 


of this table. 


Figure 15.33 
| Minimum Sheathing 
| Thickness for Stucco Lath 


(9.27.5.1,) | 


Fastener Requirements for Stucco Lath or Reinforcing 


Min. Shaft 


Requirements 
Diameter 
| mm (in) 
Fasteners Shaft | 


Diameter Size 


3.2 mm (1/8") 


$$$ 


| oy Staples 
| Min. Head ; 

| Diameter mm (in) 
| mm (in) 


4 — 


11.1 mm (7/16") | 1,98 mm (0.078") 


| Minimum Penetration 
| into Vertical Framing 


25 mm (1") 


Minimum Penetration 
into Horizontal Framing 


25 mm (1") | 


38 mm (1-1/2") 


38 mm (1-1/2") 


Figure 15.34 


Fastener Requirements for Stucco Lath or Reinforcing 


(9.28.3.2.) 
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15-24 Exterior Finishes 
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Stucco lath must be attached length- 


(10 


lath must be lapped at least 50 mm 
(2"), These laps must be staggered 
between lath courses and applied 
directly over framing members. Exter- 

corners must be reinforced as 


nal 
shown in Figure 15.35. 
blies, stucco lath must have at least 20 


wise across framing and joints in the 
Fasteners must be spaced in accor- 
dance with Figure 15.36. In all assem- 
fasteners for every square meter 
square feet) if a different nailing or sta- 
pling pattern from that shown is used. 


ea OS Se A A RN 


external corners 
must be reinforced 


no} 
oF 2 
£S_o 
RABARARAERARLRRRRAREI © OC 
NURBARRRUL. MUCURRURRRBT = 5 S 
ocr 
DLG 
cfle 
52 2 
ISG 


LMU | / 


Figure 15.36 


(9.28.4.5,) 


Reinforcing External Corners 
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Spacing Fasteners for Vertical and Horizontal Framing, mm (in) 


| Method 1 


| Method 2 

| 
J 
| Max. Vertical Spacing 150 mm (5-7/8") 100 mm (4") 
| Max. Horizontal Spacing 406 mm (16") 610 mm (24") 

= =— es o Ss oo ni "Rena ge =. ta ee 
| Figure 15.37 

| Spacing Fasteners for Vertical and Horizontal Framing (9.28.4.6.) | 


Aggregate Grading for Stucco 


| | | 
| Percent Aggregate Passing Sieve | 
| 


Sieve Sizes = a aS Fo2 ie 
mm (in) 
| Maxiroum | Minimum 
a 
| 4 (0.157) | : 100 
2 (0.079) = 90 
1 (0.039) 90 60 
0.5 (0.020) | 60 | 45 
0.25 (0.010) | 30 10 
0.125 (0.005) 5 4 
Figure 15.38 
_ Aggregate Grading for Stucco (9.28.2.2.) 


Materials, Volume 


SA CN TE, 
| Portland Cement | Masonry Cement — 
| Type H | Lime Aggregate | 
| i | ie 
| 1 e | 0.25 to 1 3.25 to 4 parts per part 

| 1 1 | - | ofcementitious material 
Ve = | | | 


Figure 15.39 


Materials, Volume (9.28.5.1.) 


— 


STUCCO MATERIALS 


Stucco aggregate for mixing must be 
clean, properly graded, free of any sig- 
nificant contaminating material, and 
graded in accordance with the values 
listed in Figure 15.387. The aggregate 
can be either natural sand, manufac- 
tured from crushed stone, gravel, or 
air-cooled blast furnace slag. Portland 
cement used in mixing must conform 
to CAN/CSA-A3001, “Cementitous Ma- 
terials for Use in Concrete”. Ensure the 
water that is used is clean. 


Stucco Mixes 


Stucco materials must be mixed using 
the proportions described in Figure 
15.38. Any pigment added to the stuc- 
co must consist of pure mineral oxides 
that will not react with sunlight, lime or 
cement. Pigment must not exceed 6% 
of the Portland cement by weight. 


All stucco materials must be _ thor- 
oughly mixed before and after adding 
water. Stucco must be applied within 3 
hours of the initial mixing. 
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STUCCO APPLICATION 


Stucco must be applied with at least 2 
base coats and 1 finish coat that will re- 
sult in a total thickness of not less than 
15 mm (5/8") from the face level of the 
lath or the masonry as shown in 
Figure 15.40. 


The first coat must be at least 6 mm 
(1/4") thick from the face of the lath or 
masonry in a fairly level consistency 
and then keyed to provide a rough 
base for the following coat. The lath 
must be fully embedded within the first 
coat. 


The second coat must also be at least 
6 mm (1/4") thick and lightly roughened 
to guarantee good adhesion for the fi- 
nal coat, unless the finish coat is stone 
dash, in which case the second coat 
may be smooth finished. 


The finish coat must be at least 8 mm 
(1/8") thick. The second coat must be 
dampened, but not soaked, before the 
final coat is applied. For a stone dash 
finish, the stones must be partially em- 
bedded in the second coat before it 
starts to set or stiffen. 


be Ontario 


Waterproof building paper 
note: tar-saturated felts or 
apers must not be used 
eneath stucco 


Wood sheathing 


Finish coat minimum 
3 mm (1/8") thick 


Brown coat minimum 
6 mm (1/4") thick 


Scratch coat minimum 
6 mm (1/4") thick 


Metal lath 


Furring nails 


A preformed metal base screed 

with perforated or expanded 

flanges can help provide a guide 
for thickness and separate materials 


Figure 15.40 
Stucco Application - Number of Coats and Thickness (9.28.6.) 
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GARAGES, 
CARPORTS, AND 
DECKS 


Garages and carports represent forms of building construc- 
tion which are not intended to meet the same Code require- 
ments as dwelling units. Garages and carports which are 
attached to dwelling units, however, have additional require- 
ments. Decks are not explicitly referenced in the Code; how- 
ever, some guidelines and recommended practices have 
been included in this Chapter. 


Garages and carports must be designed and constructed to 
fulfill the following functions: : 
«transfer structural loads to the surrounding soils and; 


- provide a gas-proof seal between attached or built-in 
garages and the dwelling unit. - 
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GARAGES AND 
CARPORTS 


BUILDING CODE REFERENCES 


DIVISION B 


OO Compressive Strength 


OG mlaen Concrete Mixes 

9.10.13,15. Doors Between Garages and 
Dwelling Units 

OSS Application 

Oi Sore. Construction Requirements 

9.35.2.1. Carport Considered to be 
Garage 

ie Deen Garage Floor 

Urcoroely Foundation Required 

GSO, Protection from Damage due to 
Soil Movement 

GS Gioi Small Garages 

O35,3.4, Colurmn Piers 

O35.44, Interior Finish 

9.35.4.2, Columns 

9.35.4.3, Anchorage 


Garages and carports are not intend- 
ed for the type of occupancy associat- 
ed with a dwelling unit. The Code’s re- 
quirements, therefore, focus on 
structural safety, and in the case of at- 
tached or connected garages and car- 
ports, their influence on the safety and 
integrity of the main dwelling itself. 


GENERAL 


The requirements of the Code’s Sec- 
tion 9.35. apply to all garages and car- 
ports. While garage and carport con- 
struction must conform with the 
requirements applicable to all build- 
ings in the Code, Section 9.35. does 
include some exceptions. 


Garages may be distinguished from 
carports based on the criteria illus- 
trated in Figure 16.1. A garage is dis- 
tinguished from a carport when it has 
more than 60% of the total perimeter 
enclosed by walls, windows or doors. 


be Ontario 


Length of common wall area in attached ae re Eon nees 


garages included in the calculation of 
perimeter enclosure 


Enclosed portion 


GARAGE 


Garages have 60% or more of 
the total perimeter enclosed by 
Slope floor to walls, doors, or windows 
drain outdoors 


(9.35.2.2.) 


A carport is a roofed enclosure 
with less than 60% of the total 
perimeter enclosed 


Figure 16.1 
Definition of a Garage and a Carport 


(9.35.2.1.) 
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FOUNDATIONS AND FLOORS 


Foundations for garages and carports 
must conform to the requirements in 
Section 9.12. and 9.15. of the Code ex- 
cept as described below. 


Accessory buildings (including garag- 
es) with a floor area of 55 m? (592 ft?) or 
less are not required to have a below 


Not more than 
1 storey in 
height 


Figure 16.2 
Small Garage Requirements 


grade foundation, provided the build- 
ing is not of masonry or masonry ve- 
neer construction, and is not more than 
one storey in height. Refer to Subsec- 
tion 9.35.3. 


Garage or carport walls and columns 
must be anchored to the foundation to 
resist wind uplift in accordance with 
the requirements of Subsection 9.23.6. 
of the Code, except that in the case of 
ground supported structures, such as 


Detached garage 


Floor area is 
less than 55 m? 
(592 ft?) 


Small garages may be supported on wood 
mud sills provided the building is not of 
masonry or masonry veneer construction 


Full Depth Foundations in Clay Type Soils 


as the main building foundation 


Undisturbed soil 


Figure 16.3 


Protection from Damage Due to Soil Movement 


Foundation depth of garages or carports connected to a 
dwelling by a breezeway must be approximately the same depth 


Garage 
or carport 


(9.35.3.2.) 


small garages, ground anchors must 
be supplied. Refer to Articles 9.35.4.2, 
and 9.35.4.3. 


Garages less than 55 m?(592 ft?) in floor 
area could be supported on mud sills 
but must be ground anchored to resist 
wind uplift pressure. Figure 16.2 
illustrates these requirements. 


Foundation depths for attached un- 
heated garages or carports must con- 
form to the requirements of Subsection 
9.12.2. of the Code. Sentence 
9,12.2.2.(6) permits foundation depths 
other than provided for normally. 


In clay-type soils susceptible to signif- 
icant movement resulting from chang- 
es in moisture content, the foundation 
depth of garages or carports connect- 
ed to a dwelling unit by a breezeway 
must be approximately the same as 
the main building foundation (Figure 
16.3). This requirement is intended to 
minimize differential movement. 
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Piers used to support carport columns 
must extend a minimum of 150 mm 
(5-7/8") above ground level and project 
not less than 25 mm (1") beyond the 
base of the column. Piers must be not 
less than 190 mm x 190 mm 
(7-1/2" x 7-1/2"). Refer to Figure 16.4 
fora summary of these requirements. 


Soil gas control is not required for ga- 
rages or other unenclosed parts of 
buildings. Where slab-on-ground con- 
struction is used, a construction joint 
must be provided between the main 
building slab and the garage or 
breezeway for all soil types. 


Floors in all attached or built-in garag- 
es must be sloped to drain liquids to 
the outdoors. See Clause Sentence 
9,36.2.2,(1). 


Se 


Columns must conform to Section 9.17 
of the Code. 89 x 89 mm (4 x 4) wood 
columns may be used for garages and 
carports. 


Metal saddle 
(capillary break) 


Min. projection 
of piers beyond 
columns is 
25 mm (1") 


| 
150 mm (5-7/8") 
min. above 
ground 


Min 190 mm I 
(7-1/2") ' 
! 


Depth of pier below 
grade as per 
Article 9.12.2.2.0f 
the Code 


(9.35.3.4.) 
(9.35.4.2.) 


Figure 16.4 
Column Piers for Carports 
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WALLS AND COLUMNS 


Interior finishes are not required for ga- 
rage and carport walls except when 
fire resistance ratings are required. 
Columns in garages and carports must 
conform to the requirements of Section 
9.17. of the Code, except that 89 mm x 
89 mm (4 x 4) wood columns may be 
used. Refer to 9.35.4.2. and 9.35.4.3. 


Doors BETWEEN GARAGES AND 
DWELLING UNITs 


Doors between dwelling units and ga- 
rages must be closely fitted and 
weather-stripped to reduce the likeli- 
hood that fumes and gases leak into 
the house. These doors must also be 
provided with a self-closing device to 
protect the occupants from these 
fumes. A door from a bedroom cannot 
open into a garage. It is very important 
that these provisions for doors be- 
tween a dwelling unit and an attached 
garage are observed. Ensure that the 
walls and ceilings separating the 
dwelling from the garage are also 
sealed to prevent leakage. Refer to 
Figure 16.5. 


Factory assembled doors in storage 
garages may include foamed plastic 
insulation having a flame spread rating 
of not more than 500, where the insula- 
tion is covered on the interior with a 
metallic foil, the surface assembly has 
a flame spread rating of not more than 
200, and the assembly incorporates no 
air spaces. 


Built-in or i 
attached closing 
garage et, 
CIT 
N 
N 
: 
Exterior N Door 
ie N connects 
N ean 
dwelling 
N unit, but 
Weatherstripping e 
around door N bedroom 
: 
‘ 
Pe 


Figure 16.5 
Doors Between Attached or Built-In 


Garage and Dwelling Unit (9.10.13.15.) 


Better 
Building 
Note 


Garage Floor Slabs 


The Code requires that concrete 
slabs-on-grade for garages or 
carports be supported on undisturbed 
soil. Material that is susceptible to 
changes in volume due to variations 
in moisture content or chemical- 
microbiological oxidation shall not be 
used as fill beneath floors-on-ground 
in a concentration that will damage 
the building. Material that is sus- 
ceptible to changes in volume due to 
freezing shall not be used as fill 
beneath floors-on-ground that will 

be subjected to freezing tempera- 
tures. For site mixed concrete, the 
minimum compressive strength of the 
concrete must be 32 MPa (4650 psi) 
after 28 days, and it must have 5-8% 
air entrainment. Fill beneath floors- 
on-ground need not be compacted 
where the material is clean coarse 
aggregate containing not more than 
10% of material that will pass a4 mm 
(5/32") sieve. The ratio of water to 
cementing materials for sitebatched 
concrete mixes must not exceed 0.45. 
Pre-mixed concrete must comply 
with CAN/CSA A438 as required in 
9:3.1.4:(1). 


The following measures represent 
better building practice aimed at 
alleviating spalling and shrinkage 
cracks. 


1. Place concrete slabs on a well 
compacted layer of granular material, 
100 to150 mm (4 to 5-7/8") in depth. 


2. If a surface sealer is to be applied to 
the concrete, install a moisture barrier 
beneath the slab to reduce the potential 
for spalling. 


3. Provide construction joints in the slab 
to control cracking. 


4. Check that all concrete is of required 
strength and air entrainment and allow the 
concrete to fully cure before permitting the 
parking of vehicles. 

5. Provide steel mesh to control cracking 


6. Never allow water to be added to 
concrete mix. 


The practice of installing grade-beams 


in garages can only be permitted if 
they are designed appropriately and 
the design is approved by the 
municipality. 


2014 CODE AND CONSTRUCTION GUIDE 


Garages, Carports, andDecks 16-5 


Decks 


Decks are a common outdoor 
extension of the dwelling unit. 

As such, decks must be designed 
and constructed to safely support 
imposed loads. All general 
requirements for wood frame 
construction also apply to wooden 
decks. 


Ideally, first and second storey 
decks shold be supported 
independently of the building. 
Decks attached to the dwelling unit 
must be designed to withstand 
movement or to prevent damage 
to the dwelling should movement 
occur. If a deck is more than 

600 mm (23-5/8") off the ground, 

a guard is required. If a bench is 
incorporated into the guard the 
required height is measured above 
the bench surface. Stairs, railings, 


Where pressure treated lumber is 
used for decks, the treated wood 
must conform to the appropriate 
Use Category in CAN/CSA-080.1, 
"Specification of Treated Wood” as 
described in Article 9.3.2.9. Framing 
member sizes must be increased 
to accomodate wet service 
conditions and reduced wood 

from chemical treatment (including 
incising). Fasteners and connectors 
must be compatible with material 
for and service conditions for 
adequate corrosion resistance. 


Most Common Inspection 
Deficiencies: 


« 


Notching of railing posts. 

Use of improper, split or under- 
sized pickets in guards. 
Splicing of beams not over 


se 


€ 


Deck flooring 


and guards must comply with supports. Deck joist 
applicable Code requirements. » Use of unauthorized material or | 
Refer to Chapter 5 of the Guide, systems. a hana eee 
Section 9.8 of the Code, » Unauthorized changes from s Sed aOB | 
| and Supplementary Standard permit drawings. (16”) 0.c. | 
__ SB-7 for stairs, railings, and guard | 
| requirements. Not all products or materials sold Ledger board | 
are approved for use in Ontario. Oca 140 mm | 
ve the local municipality Applications proposing materials | 
to confirm pier sizing and spacing. not listed in the Code may require A | 
Pier size and depth depends on submission of the manufacturer's st eee | 
the bearing capacity of local soil installation manual, engineering Semicanon Wat | 


conditions. Check beam sizes and 
joist spacing on snow loading for 
your area. Balconies, decks and 
other accessible exterior platforms 
intended for an occupancy and 
subject to snow loads shall be 
designed to carry the specified 
roof snow load or 1.9 kPa (40 psf), 
whichever is greater, where the 
platform, or each segregated area 
of the platform, serves a single 
dwelling unit. 


Deck flooring 38 x 89 mm or 
38 x140 mm (2 x 4 or 2 x 6) 
with 6.4mm _ (1/4") 

spacing between boards 


Blocking 


Adequate anchorage 


data, or BMEC or CCMC approval. 
Prior to starting construction, a 
permit may be required. Please 
consult your local municipality for 
detailed requirements. 


footing 
150 mm (5-7/8") 


Base shoe into 


| 0.6 m 
H (23-5/8") 


LISS RI I 


Concrete pier 
min. 1.2 m (3'11") 
below ground level 


‘ED 
; min. ia SSNS NTA 
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2012 BUILDING CODE FOR HOUSING Division A 1.1.3.1. 


Part 1 
Compliance and General 


Section 1.1. Organization and Application 


1.1.1. Organization of this Code 
1.1.1.1. Scope of Division A 
(1) Division A contains compliance and application provisions and the objectives and functional statements of this Code. 
1.1.1.2. Scope of Division B 
(1) Division B contains the acceptable solutions of this Code. 
1.1.1.3. Scope of Division C 
(1) Division C contains the administrative provisions of this Code. 
1.1.1.4. Internal Cross-References 


(1) Ifa provision of this Code contains a reference to another provision of this Code but no Division is specified, both 
provisions are in the same Division of this Code. 


1.1.2. Application of Division B (See Appendix A.) 


1.1.2.1. Application of Parts 1, 7 and 12 


(1) Parts 1, 7 and 12 of Division B apply to all buildings. 


1.1.2.4. Application of Part 9 


(1) Subject to Articles 1.1.2.6. and 1.3.1.2., Part 9 of Division B applies to all buildings, 
(a) of three or fewer storeys in building height, 
(b) having a building area not exceeding 600 m’, and 
(c) used for major occupancies classified as, 
(i) Group C, residential occupancies 


1.1.3. Building Size Determination 


1.1.3.1. Building Size Determination of Building Divided by Firewalls 
(See Appendix A.) 


(1) Where a firewall divides a building, each portion of the building that is divided shall be considered as a separate building, 
except for the purposes of, 

(a) adetermination of gross area in Section 1.2. of Division C, 

(b) a fire alarm and detection system in Sentence 3.2.4.2.(1) of Division B or Article 9.10.18.1. of Division B, and 

(c) a plumbing system interconnected through a firewall. 
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1.1.3.2. Building Size Determination of Building Divided by Vertical Fire Separations @ 


(1) Except as permitted in Sentence (2), if portions of a building are completely separated by a vertical fire separation that 

has a fire-resistance rating of at least 1 h and that extends through all storeys and service spaces of the separate portions, each 

separated portion may be considered to be a separate building for the purpose of determining building height if, 

(a) each separated portion is not more than three storeys in building height and is used only for residential occupancies, and 

(b) the unobstructed path of travel for a firefighter from the nearest street to one entrance to each separated portion is not 
more than 45 m. 


(2) The vertical fire separation in Sentence (1) may terminate at the floor assembly immediately above a basement if the 
basement conforms to Article 3.2.1.2. of Division B. 


Section 1.2. Compliance 


1.2.1. Compliance With Division B 


1.2.1.1. Compliance With Division B 


(1) Compliance with Division B shall be achieved, 

(a) by complying with the applicable acceptable solutions in Division B, or (See Appendix A.) 

(b) by using alternative solutions that will achieve the level of performance required by the applicable acceptable solutions 
in respect of the objectives and functional statements attributed to the applicable acceptable solutions in MMAH 
Supplementary Standard SA-1, “Objectives and Functional Statements Attributed to the Acceptable Solutions”. (See 


Appendix A.) @ 


(2) For the purposes of Clause (1)(b), the level of performance in respect of a functional statement refers to the performance 
of the functional statement as it relates to the objective with which it is associated in MMAH Supplementary Standard SA-1, 
“Objectives and Functional Statements Attributed to the Acceptable Solutions”. 


1.2.2. Materials, Appliances, Systems and Equipment 


1.2.2.1. Characteristics of Materials, Appliances, Systems and Equipment 


(1) All materials, appliances, systems and equipment installed to meet the requirements of this Code shall possess the 
necessary characteristics to perform their intended functions when installed in a building. 


1.2.2.2. Used Materials, Appliances and Equipment 


(1) Unless otherwise specified, recycled materials in building products may be used and used materials, appliances and 
equipment may be reused when they meet the requirements of this Code for new materials and are satisfactory for their 
intended use. 
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@ Section 1.3. Interpretation 


1.3.1. Interpretation 


1.3.1.1. Designated Structures 


(1) The following structures are designated for the purposes of clause (d) of the definition of building in subsection 1(1) of 
the Act: 

(f) asolar collector that is mounted on a building and has a face area equal to or greater than 5 m’, and 

(h) adish antenna that is mounted on a building and has a face area equal to or greater than 5 m? 


Section 1.4. Terms and Abbreviations 


1.4.1. Definitions of Words and Phrases 


1.4.1.1. Non-defined Terms 


(1) Definitions of words and phrases used in this Code that are not included in the list of definitions in Articles 1.4.1.2., 
1.4.1.3. and 1.4.1.4. and are not defined in another provision of this Code shall have the meanings that are commonly assigned 
to them in the context in which they are used, taking into account the specialized use of terms by the various trades and 
professions to which the terminology applies. 


1.4.1.2. Defined Terms 


) (1) Each of the words and terms in italics in this Code has, 
(a) the same meaning as in subsection 1(1) of the Act, if not defined in Clause (b) or (c), 
(b) the same meaning as in each of the following provisions for the purposes described in the provision: 
(i) Sentences 1.4.1.3.(1) and (2) of Division A, and 
(ii) Sentences 3.13.1.2.(1), 7.1.3.1.(1), 8.1.1.2.(1) and 11.1.1.2.(1) of Division B, or 
(c) the following meaning for the purposes of this Code: 


Acceptable solution means a requirement stated in Parts 3 to 12 of Division B. 
Air barrier system means an assembly installed to provide a continuous barrier to the movement of air. 


Air-conditioning is the process of treating air in a space to control simultaneously its temperature, humidity, cleanliness, and 
distribution to meet the comfort requirements of the occupants of the space. 


Allowable bearing pressure means the maximum pressure that may be safely applied to a soil or rock by the foundation unit 
considered in design under expected loading and subsurface conditions. 


Allowable load means the maximum load that may be safely applied to a foundation unit considered in design under expected 
loading and subsurface conditions. 


Alternative solution means a substitute for an acceptable solution. 


Appliance means a device to convert fuel into energy and includes all components, controls, wiring and piping required to be 
part of the device by the applicable standard referred to in this Code. 


Architect means the holder of a licence, a certificate of practice or a temporary licence under the Architects Act. 


As constructed plans means construction plans and specifications that show the building and the location of the building on the 
property as the building has been constructed. 


c) Attic or roof space means the space between the roof and the ceiling of the top storey or between a dwarf wall and a sloping roof. 


Basement means one or more storeys of a building located below the first storey. 
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Bearing surface means the contact surface between a foundation unit and the soil or rock on which the foundation unit bears. © 
Boiler means an appliance intended to supply hot water or steam for space heating, processing or power purposes. 


Breeching means a flue pipe or chamber for receiving flue gases from one or more flue connections and for discharging these 
gases through a single flue connection. 


Building area means the greatest horizontal area of a building above grade, 
(a) within the outside surface of exterior walls, or 
(b) within the outside surface of exterior walls and the centre line of firewalls. 


Building Code website means the website at www.ontario.ca/buildingcode. 

Building height means the number of storeys contained between the roof and the floor of the first storey. 

Chimney means a shaft that is primarily vertical and that encloses at least one flue for conducting flue gases to the outdoors. 
Chimney liner means a conduit containing a chimney flue used as a lining of a masonry or concrete chimney. 


Closure means a device or assembly for closing an opening through a fire separation or an exterior wall, such as a door, a 
shutter, wired glass and glass block, and includes all components such as hardware, closing devices, frames and anchors. 


Combustible means that a material fails to meet the acceptance criteria of CAN/ULC-S114, “Test for Determination of Non- 
Combustibility in Building Materials”. 


Combustible construction means a type of construction that does not meet the requirements for noncombustible construction. 
Cooktop means a cooking surface having one or more burners or heating elements. 
Dead load means the weight of all permanent structural and nonstructural components of a building. 


Deep foundation means a foundation unit that provides support for a building by transferring loads either by end-bearing to a 
soil or rock at considerable depth below the building or by adhesion or friction, or both, in the soil or rock in which it is placed. 
Piles are the most common type of deep foundation. 


Design activities means the activities described in subsection 15.11(5) of the Act. 
Designer means the person responsible for the design. 
Design load means the load applied to a foundation unit, which load is not greater than the allowable load. 


Dwelling unit means a suite operated as a housekeeping unit, used or intended to be used by one or more persons and usually 
containing cooking, eating, living, sleeping and sanitary facilities. 


Electric space heating means an electric energy source that provides more than 10 per cent of the heating capacity provided for a 
building and includes, 

(a) electric resistance unitary baseboard heating, 

(b) electric resistance unitary cabinet heating, 

(c) electric resistance ceiling cable or floor cable heating, 

(d) electric resistance central furnace heating, 

(e) electric hot water space heating, and 

(f) air source heat pumps in combination with electric resistance backup heating. 


Excavation means the space created by the removal of soil, rock or fill for the purposes of construction. 
Exhaust duct means a duct through which air is conveyed from a room or space to the outdoors. 


Exit means that part of a means of egress, including doorways, that leads from the floor area it serves to a separate building, an 
open public thoroughfare or an exterior open space protected from fire exposure from the building and having access to an 
open public thoroughfare. (See Appendix A.) 


Exposing building face means that part of the exterior wall of a building that faces one direction and is located between 


ground level and the ceiling of its top storey or, where the building is divided into fire compartments, the exterior wall ofa fire 
compartment that faces one direction. 


Exterior cladding means those components of a building that are exposed to the outdoor environment and are intended to 
provide protection against wind, water or vapour. 
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Factory-built chimney means a chimney consisting entirely of factory-made parts, each designed to be assembled with the other 
without requiring fabrication on site. 


Fill means soil, rock, rubble, industrial waste such as slag, organic material or a combination of these that is transported and 
placed on the natural surface of a soil or rock or organic terrain; it may or may not be compacted. 


Fire block means a material, component or system that restricts the spread of fire within a concealed space or from a concealed 
space to an adjacent space. 


Fire compartment means an enclosed space in a building, 
(a) that is separated from all other parts of the building by enclosing construction that provides a fire separation, and 
(b) that may be required to have a fire-resistance rating. 


Fire-protection rating means the time in minutes or hours that a closure will withstand the passage of flame when exposed to fire 
under specified conditions of test and performance criteria, or as otherwise prescribed in this Code. 


Fire-resistance rating means the time in minutes or hours that a material or assembly of materials will withstand the passage 
of flame and the transmission of heat when exposed to fire under specified conditions of test and performance criteria, or as 
determined by extension or interpretation of information derived from that test and performance as prescribed in this Code. 


Fire separation means a construction assembly that acts as a barrier against the spread of fire. (See Appendix A.) 


Fire stop means a system consisting of a material, component and means of support, used to fill gaps between fire separations or 
between fire separations and other assemblies, or used around items that wholly or partially penetrate a fire separation. 


Firewall means a type of fire separation of noncombustible construction that subdivides a building or separates adjoining 
buildings to resist the spread of fire and that has a fire-resistance rating as prescribed in this Code and the structural stability to 
remain intact under fire conditions for the required fire-rated time. 


First storey means the storey that has its floor closest to grade and its ceiling more than 1.8 m above grade. 


Fixture means a receptacle, plumbing appliance, apparatus or other device that discharges sewage or clear water waste, and 
includes a floor drain. 


Flame-spread rating means an index or classification indicating the extent of the spread of flame on the surface of a material or 
an assembly of materials, as determined in a standard fire test prescribed in this Code. 


Floor area means the space on any storey of a building between exterior walls and required firewalls, including the space 
occupied by interior walls and partitions, but not including exits, vertical service spaces and their enclosing assemblies. 


Flue means an enclosed passageway for conveying flue gases. 

Flue collar means the portion of a fuel-fired appliance designed for the attachment of the flue pipe or breeching. 
Flue pipe means the pipe connecting the flue collar of an appliance to a chimney. 

Forced-air furnace means a furnace equipped with a fan that provides the primary means for the circulation of air. 


Foundation means a system or arrangement of foundation units through which the loads from a building are transferred to 
supporting soil or rock. 


Foundation unit means one of the structural members of the foundation of a building, such as a footing, raft and pile. 


Functional statement means a function set out in Table 3.2.1.1. that a building or an element of a building is intended to 
perform. 


Furnace means a space-heating appliance that uses warm air as the heating medium and usually provides for the attachment of 
ducts. 


Gas vent means that portion of a venting system designed to convey vent gases to the outdoors, 
(a) from the vent connector of a gas-fired appliance, or 
(b) directly from the appliance when a vent connector is not used. 


Grade means the average level of proposed or finished ground adjoining a building at all exterior walls. 
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Graded lumber means lumber that has been graded and stamped to indicate its grade, as determined by the NLGA, “Standard C 
Grading Rules for Canadian Lumber”. 


Gross area means the total area of all floors above grade measured between the outside surfaces of exterior walls or between 

the outside surfaces of exterior walls and the centre line of firewalls, except that, in any occupancy other than a residential 
occupancy, where an access or a building service penetrates a firewall, measurements shall not be taken to the centre line of such 
firewall. 


Groundwater means a free standing body of water in the ground. 
Groundwater level means the top surface of groundwater. 


Guard means a protective barrier, with or without openings through it, that is around openings in floors or at the open sides of 
stairs, landings, balconies, mezzanines, galleries, raised walkways or other locations to prevent accidental falls from one level to 
another. 


Horizontal service space means a space such as an attic, duct, ceiling, roof or crawl space, 
(a) that is oriented essentially in a horizontal plane, 
(b) that is concealed and generally inaccessible, and 
(c) through which building service facilities such as pipes, ducts and wiring may pass. 


Limiting distance means the distance from an exposing building face to a property line, to the centre line of a street, lane or 
public thoroughfare or to an imaginary line between two buildings or fire compartments on the same property, measured at 
right angles to the exposing building face. 


Listed means equipment or materials included in a list published by a certification organization accredited by the Standards 
Council of Canada. 


Live load means a variable load due to the intended use and occupancy that is to be assumed in the design of the structural 
members of a building and includes loads due to cranes and the pressure of liquids in containers. © 


Major occupancy means the principal occupancy for which a building or part of a building is used or intended to be used, and 
is deemed to include the subsidiary occupancies that are an integral part of the principal occupancy. The major occupancy 
classifications used in this Code are as follows: 

(h) Group C - Residential occupancies, 


Masonry or concrete chimney means a chimney of brick, stone, concrete or masonry units constructed on site. 


Means of egress includes exits and access to exits and means a continuous path of travel provided for the escape of persons from 
any point in a building or in a contained open space to, 
(a) aseparate building, 
(b) an open public thoroughfare, or 
(c) an exterior open space that is protected from fire exposure from the building and that has access to an open public 
thoroughfare. 


Meas means an intermediate floor assembly between the floor and ceiling of any room or storey and includes an interior 
alcony. 


Noncombustible means that a material meets the acceptance criteria of CAN/ULC-S114, “Test for Determination of Non- 
Combustibility in Building Materials”. 


Noncombustible construction means a ape of construction in which a degree of fire safety is attained by the use of 
noncombustible materials for structural members and other building assemblies. 


Objective means an objective set out in Article 2.2.1.1. 


Occupancy means the use or intended use of a building or part of a building for the shelter or support of persons, animals or 
property. 

Occupant load means the number of persons for which a building or part of a building is designed. 

Partition means an interior wall, one storey or part-storey in height, that is not loadbearing. 


Party wall means a wall, 
(a) that is jointly owned and jointly used by two parties under an easement agreement or by a right in law, and ; 
(b) that is erected at or upon a line separating two parcels of land each of which is, or is capable of being, a separate real ' 
estate entity. 
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Plenum means a chamber forming part of an air duct system. 


Plumbing system means a system of connected piping, fittings, valves, equipment, fixtures and appurtenances contained in 
plumbing. (See Appendix A.) 


Point of entry treatment unit has the same meaning as in subsection 1(1) of Ontario Regulation 170/03 (Drinking Water 
Systems) made under the Safe Drinking Water Act, 2002. 


Potable means fit for human consumption. 
Potable water system means the plumbing that conveys potable water. 


Private sewage disposal system means a sewage system or a sewage works that is not owned and operated by the Crown, a 
municipality or an organization acceptable to the Director responsible for issuing an environmental compliance approval 
required under section 53 of the Ontario Water Resources Act. 


Professional engineer means a person who holds a licence or a temporary licence under the Professional Engineers Act. 


Residential occupancy means an occupancy in which sleeping accommodation is provided to residents who are not harboured 
for the purpose of receiving special care or treatment and are not involuntarily detained. 


Return duct means a duct for conveying air from a space being heated, ventilated or air-conditioned back to the heating, 
ventilating or air-conditioning appliance. 


Rock means a portion of the earth’s crust that is consolidated, coherent and relatively hard and that is a naturally formed, solidly 
bonded, mass of mineral matter that cannot readily be broken by hand. 


Service space means space provided in a building to facilitate or conceal the installation of building service facilities such as 
chutes, ducts, pipes, shafts or wires. 


Service water heater means a device for heating water for plumbing services. 


Shallow foundation means a foundation unit that derives its support from soil or rock located close to the lowest part of the 
building that it supports. 


Smoke alarm means a combined smoke detector and audible alarm device designed to sound an alarm within the room or suite 
in which it is located on the detection of smoke within that room or suite. 


Smoke detector means a fire detector designed to operate when the concentration of airborne combustion products exceeds a 
pre-determined level. 


Soil means, except for the purposes of Part 8 of Division B, a portion of the earth’s crust that is fragmentary or such that 
individual particles of a dried sample may be readily separated by agitation in water, and includes boulders, cobbles, gravel, 
sand, silt, clay and organic matter. 


Space heater means a space-heating appliance for heating the room or space within which it is located, without the use of ducts. 


Space-heating appliance means an appliance, 
(a) that is intended to supply heat directly to a room or space, such as a space heater, fireplace and unit heater, or 
(b) that is intended to supply heat to rooms or spaces of a building through a heating system, such as a central furnace or 
boiler. 


Sprinklered means equipped with a system of automatic sprinklers. 


Storage garage means a building or part of a building that is intended for the storage or parking of motor vehicles and that 
contains no provision for the repair or servicing of motor vehicles. 


Storage-type service water heater means a service water heater with an integral hot water storage tank. 


Storey means, except for the purposes of Part 7 of Division B, the portion of a building, 
(a) that is situated between the top of any floor and the top of the floor next above it, or 
(b) that is situated between the top of the floor and the ceiling above the floor, if there is no floor above it. 


Stove means an appliance intended for cooking or space heating or both. 


Street means any highway, road, boulevard, square or other improved thoroughfare that is 9 m or more in width, that has been 
dedicated or deeded for public use and that is accessible to fire department vehicles and equipment. 
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Subsurface investigation means the appraisal of the general subsurface conditions at a building site by analysis of information 
gained by methods such as geological surveys, in situ testing, sampling, visual inspection, laboratory testing of samples of the 
subsurface materials and groundwater observations and measurements. 


Suite means a single room or series of rooms of complementary use, operated under a single tenancy, and includes, 
(a) dwelling unit 


Supply duct means a duct for conveying air from a heating, ventilating or air-conditioning appliance to a space to be heated, 
ventilated or air-conditioned. 


Tarion Warranty Corporation means Tarion Warranty Corporation as designated under section 2 of the Ontario New Home 
Warranties Plan Act. 


Unit heater means a suspended space heater with an integral air circulating fan. 


Unprotected opening means, when applied to an exposing building face, 
(a) a doorway, window or opening, other than one equipped with a closure having the required fire-protection rating, or 
(b) any part of a wall forming part of the exposing building face that has a fire-resistance rating less than required for the 
exposing building face. 


Vapour barrier means the elements installed to control the diffusion of water vapour. 


Vent connector means, when applied to a heating or cooling system, the part of a venting system that conducts the flue gases or 
vent gases from the flue collar of a gas appliance to the chimney or gas vent, and may include a draft control device. 


Water distribution system means an assembly of pipes, fittings, valves and appurtenances that conveys potable water to water 
supply outlets, fixtures, plumbing appliances and devices from the water service pipe or from a point of entry treatment unit 
located in the building. 


Water service pipe means a pipe on the property that conveys potable water from a drinking water system or a private water 
supply to the inside of the building. 


Water system means a water service pipe, a private water supply, a water distribution system, a fire service main or any part of any 
of them. 


1.4.1.3. Definition of Applicable Law (See Appendix A.) 


(1) For the purposes of clause 8(2)(a) of the Act, applicable law means, 
(a) the statutory requirements in the following provisions with respect to the following matters: 
(i) section 114 of the City of Toronto Act, 2006 with respect to the approval by the City of Toronto or the Ontario 
Municipal Board of plans and drawings, 
(vi) section 5 of the Environmental Assessment Act with respect to the approval of the Minister or the Environmental 
Review Tribunal to proceed with an undertaking, 
(vii) section 46 of the Environmental Protection Act with respect to the approval of the Minister to use land or land 
covered by water that has been used for the disposal of waste, 

(viii) section 47.3 of the Environmental Protection Act with respect to the issuance of a renewable energy approval, 

(ix) section 168.3.1 of the Environmental Protection Act with respect to the construction of a building to be used in 
connection with a change of use of a property, 

(x) paragraph 2 of subsection 168.6(1) of the Environmental Protection Act if a certificate of property use has been 
issued in respect of the property under subsection 168.6(1) of that Act, 

(xix) section 14 of the Ontario Planning and Development Act, 1994 with respect to any conflict between a development 
plan made under that Act and a zoning by-law that affects the proposed building or structure, 

(xx) section 41 of the Planning Act with respect to the approval by the council of the municipality or the Ontario 
Municipal Board of plans and drawings, 

(xxi) section 42 of the Planning Act with respect to the payment of money or making arrangements satisfactory to the 
council of a municipality for the payment of money, where the payment is required under subsection 42(6) of 
that Act, 

(xxiii) section 34 or 38 of the Public Transportation and Highway Improvement Act with respect to the permit from the 
Minister for the placement, erection or alteration of any building or other structure or the use of land, 
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oS) (b) 


(c) 


(d) 


(f) 
(g) 


(h) 
(i) 
(j) 


(k) 


(2) 


the following provisions of Acts and regulations: 
(i) subsection 102(3) of the City of Toronto Act, 2006, 

(ii) sections 28 and 53 of the Development Charges Act, 1997, 

(iii) sections 257.83 and 257.93 of the Education Act, 

(iv) subsection 5(4) of the Environmental Assessment Act, 

(v) subsection 133(4) of the Municipal Act, 2001, 

(vi) subsection 24(3) of the Niagara Escarpment Planning and Development Act, 
(viii) section 33 of the Planning Act except where, in the case of the demolition of a residential property, a permit to 

demolish the property is obtained under that section, 

(ix) section 46 of the Planning Act, 
regulations made by a conservation authority under clause 28(1)(c) of the Conservation Authorities Act with respect to 
permission of the authority for the construction of a building or structure if, in the opinion of the authority, the control of 
flooding, erosion, dynamic beaches or pollution or the conservation of land may be affected by the development, 
by-laws made under section 108 of the City of Toronto Act, 2006, but only with respect to the issuance of a permit for the 
construction of a green roof if the construction of the roof is prohibited unless a permit is obtained, 
by-laws made under section 34 or 38 of the Planning Act, 
subject to clause (h), by-laws made under Ontario Regulation 608/06 (Development Permits) made under the Planning 
Act, 
by-laws referred to in clause (g) in relation to the development of land, but only with respect to the issuance of a 
development permit if the development of land is prohibited unless a development permit is obtained, 
by-laws made under Ontario Regulation 246/01 (Development Permits) made under the Planning Act which continue 
in force despite the revocation of that Regulation by reason of section 17 of Ontario Regulation 608/06 (Development 
Permits) made under that Act, 
orders made by the Minister under section 47 of the Planning Act or subsection 17(1) of the Ontario Planning and 
Development Act, 1994, and 
by-laws made under any private Act that prohibit the proposed construction or demolition of the building unless the by- 
law is complied with. 


For the purposes of clause 10(2)(a) of the Act, applicable law means any general or special Act, and all regulations and by- 


laws enacted under them that prohibit the proposed use of the building unless the Act, regulation or by-law is complied with. 


1.4.1.4. Other Definitions for the Purposes of the Act 


(1) 


For the purposes of the Act, architect, as constructed plans and professional engineer have the same meaning as that set out 


in Clause 1.4.1.2.(1)(c). 


1.4.2. Symbols and Other Abbreviations 


1.4.2.1. Symbols and Other Abbreviations 


(1) 


In this Code, a symbol or abbreviation listed in Column 1 of Table 1.4.2.1. has the meaning listed opposite it in Column 2. 
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1.4.2.1. Division A 
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be Ontario 


Table 1.4.2.1. 
Symbols and Abbreviations 
Forming Part of Sentence 1.4.2.1.(1) 


Symbol or Abbreviation 


Meaning 
slope of 1 vertical to 2 horizontal 


Bq becquerel(s) 
CBOD, the five day carbonaceous biochemical oxygen demand 
CO.e carbon dioxide equivalent 
CFU colony forming units 


American Steel Wire Gage | 
acrylonitrile-butadiene-styrene 


centimetre(s) 
square centimetre(s) 
chlorinated poly (vinyl chloride) 


dB(A) _| A-weighted sound level 
r degree(s) 
KG Degree(s) Celsius 
diam diameter 
ass DWV _|drain, waste and vent 
ft foot (feet) 
g gram(s) 


gauge 
gal imperial gallon(s) 
gal/min imperial gallon(s) per minute 
h hour(s) 
HVAC heating, ventilating and air-conditioning 
Hz hertz 
in. inch(es) 
J joule(s) 
kg kilogram(s) 
a kg/m? kilograms per square metre 
kN kilonewton(s) | 
kPa kilopascal(s) 
es kW kilowatt(s) 
Ef litre(s) 
L/min litre(s) per minute 
Lis litre(s) per second 
LPF litres per flush 
IX lux 
m metre(s) 
ee m? square metre(s) 
m3 cubic metre(s) 
m/s metre(s) per second 
max. maximum | 
esti Column 1 
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Division A 1.4.2.1. 


Table 1.4.2.1. (Cont'd) 
Symbols and Abbreviations 


Forming Part of Sentence 1.4.2.1.(1) 


Symbol or Abbreviation if 


Meaning 


milligram(s) per litre 


if min. minimum 
MJ megajoule(s) 
mm millimetre(s) 
MPa megapascal(s) 
N newton 
N/A not applicable 
ng nanogram(s) 
No. number(s) 
nom. nominal 
0.¢. on centre 
OSB oriented strandboard 
Pa pascal(s) 
PB polybutylene 
Pe polyethylene 


ee ee ee ee eee 0 i Aiet iat ee | 


ie PE/AL/PE polyethylene/aluminum/polyethylene 
PEX crosslinked polyethylene 
crosslinked polyethylene/aluminum/crosslinked 
Pe ses ice eg 
PVC poly (vinyl chloride) 
RSI thermal resistance, International System of Units 
S | second(s) 
temp. temperature 
T&G tongue and groove 
ee W watt(s) 
wt weight 
% percent 
ug microgram(s) 
um micron 
Column 1 5, 
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1.5.1.1. Division A 2012 BUILDING CODE FOR HOUSING 


Section 1.5. Referenced Documents and Organizations © 


1.5.1. Referenced Documents 


1.5.1.1. Application of Referenced Documents 
(1) The provisions of a referenced document in Divisions A and B apply only to the extent that the provisions relate to, 
(a) buildings, and 
(b) the objectives and functional statements attributed to the applicable acceptable solutions in Division B where the document 


is referenced. 
(See Appendix A.) 


1.5.1.2. Conflicting Requirements 


(1) In the case of a conflict between the provisions of this Code and those of a referenced document, the provisions of this 
Code shall govern. 


1.5.1.3. Applicable Editions 
(1) Where documents are referenced in this Code, they shall be the editions designated in Subsection 1.3.1. of Division B. 
1.5.2. Organizations 


1.5.2.1. Abbreviations of Proper Names 


(1) ‘The abbreviations of proper names in this Code shall have the meanings assigned to them in Article 1.3.2.1. of Division B. G 
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2012 BUILDING CODE FOR HOUSING Division B 1.3.1.1. 


Part 1 


General 


Section 1.1. General 


1.1.1. Application 
1.1.1.1. Application 

(1) This Part applies to all buildings covered in this Code. 
1.1.2. Climatic Data 


1.1.2.1. Climatic and Seismic Design Values 


(1) The climatic and seismic values required for the design of buildings under this Code shall be in conformance with the 
climatic and seismic values provided in MMAH Supplementary Standard SB-1, “Climatic and Seismic Data’. 


(2) ‘The outside winter design temperatures determined from MMAH Supplementary Standard SB-1, “Climatic and Seismic 
Data’, shall be those listed for the January 2.5% values. (See Appendix A.) 


1.1.2.2. Depth of Frost Penetration 


(1) Depth of frost penetration shall be established on the basis of local experience. 


Section 1.2. Reserved 


Section 1.3. Referenced Documents and Organizations 


1.3.1. Referenced Documents 


1.3.1.1. Effective Date 


(1) Unless otherwise specified in this Code, the documents referenced in this Code shall include all amendments, revisions 
and supplements effective to May 1, 2012. 


be Ontario 


1.3.1.2. Division B 2012 BUILDING CODE FOR HOUSING 


1.3.1.2. Applicable Editions @ 


(1) Where documents are referenced in this Code, they shall be in the editions designated in Column 2 of 
Table 1.3.1.2. 


Table 1.3.1.2. 
Documents Referenced in the Building Code 
Forming Part of Sentence 1.3.1.2.(1) 


Issuing Agency Document Number Title of Document”) Code Reference 
AISI $201-07 aie American Standard for Cold Formed Steel Framing — Product 9.24,1.2.(1) 
ia 9.23,14.2,(3) 
ANSI A208. 1-2009 Particleboard 9.29.9.1.(1) 
ele SRE, | 9.30.2.2.(1) 
ANSI/ASHRAE 62.1-2010 Ventilation for Acceptable Indoor Air Quality 
ee ee ee 
ASHRAE 2009 Fundamentals MeL 
— ee Ne ee 
ASHRAE 2011 HVAC Applications 6.2.1.1.(1) 
ASHRAE 2012 HVAC Systems and Equipment 6.2.t00,.(0) 
ASHRAE 2010 Refrigeration 6.2.1.1.(1) 
Pee ES ee ee Pe Seay TSS OF Se EP oe EL 
Table 5.10.1.1, 
ASME B18.6.1-1981 Wood Screws (Inch Series) 9.23.3.1.(3) 
ASTM A123 /A123M-08 Zinc (Hot Dip Galvanized) Coatings on Iron and Steel Products Table 9.20.16.1. 
ASTM A153 / A153M-05 Zinc Coating (Hot-Dip) on Iron and Steel Hardware Table 9.20.16.1. 
Steel Sheet, Zinc-Coated (Galvanized) or Zinc-lron Alloy-Coated 
“eu AME UNS I Galvannealed) by the Hot-Dip Process eee 
ASTM A792 /A792M-08 Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by the Hot-Dip Process | 9.3.3.2.(1) 
ASTM C4-04e1 Clay Drain Tile and Perforated Clay Drain Tile 9.14.3.1.(1) 
Pe eRvEre TTC 
ASTM C27-98 Classification for Fire Clay and High-Alumina Refractory Brick 9.21.3.4.(1) 
ASTM C73-05 Calcium Silicate Brick (Sand-Lime Brick) 9.20.2.1.(1) 
ied a Sn ew ll Pe Ee es =| Ae all ee ES 
Ceramic Glazed Structural Clay Facing Tile, Facing Brick, and Solid 
ASTM C126-99 lsconny Unis 9.20.2.1.(1) 
ASTM C212-00 Structural Clay Facing Tile 9.20.2.1.(1) 
ASTM C260-06 Air-Entraining Admixtures for Concrete 9.3.1.8.(1) 
ASTM C411-05 Hot-Surface Performance of High-Temperature Thermal Insulation i 6.2.9.2.(2) 
ee — 
ASTM C412M-05a Concrete Drain Tile (Metric) 9.14.3,1.(1) 
ASTM C444M-03 Perforated Concrete Pipe (Metric) 9.14.3.1.(1) 
ASTM C494 / C494M-08 Chemical Admixtures for Concrete 9,3.1.8.(1) 
ASTM C700-07a Vitrified Clay Pipe, Extra Strength, Standard Strength and Perforated 9.14.3.1.(1) 
ASTM C834-05 Latex Sealants 9,27.4.2.(2) 
ASTM C920-05 Elastomeric Joint Sealants 9.27.4.2.(2) 
Steel Drill Screws for the Application of Gypsum Panel Products or 
ASTM C954-07 Metal Plaster Bases to Steel Studs from 0.033 in. (0.84 mm) to 0.112 in. | 9.24.1.4.(1) 
2.84 mm) in Thickness 
ASTM 1002-07 Steel Self-Piercing Tapping Screws for the Application of Gypsum Panel | 9.24.1.4.(1) 
iM Products or Metal Plaster Bases to Wood Studs or Steel Studs 9,29,5.7.(1) 
ASTM \ O17 /C1177M-08 Glass Mat Gypsum Substrate for Use as Sheathing Table 9.23.16.2.A. 
SERRE REE ee EERE EEEEEEEEEEEn| 
Column 1 [ Zz 3 ok 4 
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Division B 1.3.1.2. 


Table 1.3.1.2. (Cont'd) 
Documents Referenced in the Building Code 
Forming Part of Sentence 1.3.1.2.(1) 


Issuing Agency Document Number Title of Document”) Code Reference 
ASTM C1178 / C1178M-08 Coated Glass Mat Water-Resistant Gypsum Backing Panel 9.29,5.2.(1) 
ASTM C1184-05 Structural Silicone Sealants 9.27.4.2.(2) 
ASTM C1311-02 Solvent Release Sealants 9.27.4.2.(2) 
ASTM C1330-02 Cylindrical Sealant Backing for Use with Cold Liquid-Applied Sealants 9,27.4.2.(3) 

es 
Table 9.23.17.2.A. 
ASTM C1396 / C1396M-06a Gypsum Board 9.29.5.2.(1) 
Table 9.29.5.3, 
ASTM F90-04 Laboratory Measurement of Airborne Sound Transmission Loss of 9.44.1.4.(1) 
Building Partitions and Elements 
ASTM E96 / E96M-05 Water Vapour Transmission of Materials So, 9,30.1.2(1) 
ASTM E336-05 Measurement of Airborne Sound Attenuation Between Rooms in Buildings | 9.11.1.1.(1) 
—- E413-04 Classification for Rating Sound Insulation 9.11.1.1.(1) 
ASTM E2190-08 Insulating Glass Unit Performance and Evaluation 9.6.1.2.(1) 
————— 
) ASTM F476-84 Security of Swinging Door Assemblies 9,7..2,(2) 
9,23.3.1.(1) 
ASTM F1167-05 Driven Fasteners: Nails, Spikes and Staples 9.26.2.2,(1) 
9.29.5.6.(1) 
Polyethylene (PE) Pipe and Fittings - Flexible Pipes for Drainage - 
ae EMGUL VARESE! Characteristics and Test Methods SHE AMA) 
CCBFC NRCC 53301 2010 National Building Code of Canada Bel (2) of 
Division C 
’ 2.4.2.1.(2) of 
CCBFC NRCC 53302 2010 National Plumbing Code of Canada Division C 
CGSB CAN/CGSB-1.501-M89 —_| Method of Permeance of Coated Wallboard 9.25.4.2.(5) 
CGSB CAN/CGSB-7.2-94 Adjustable Steel Columns 9.17.3.4.(1) 
9.21.3.4.(2) 
CGSB CAN/CGSB-10,3-92 Air Setting Refractory Mortar 9.21.3.9.(1) 
9,22.2.2.(2) 
$$ ne  e 
9.27.9.1.(2) 
CGSB CAN/CGSB-11.3-M87 Hardboard 9.29.7.1.(1) 
9,30.2.2.(1) 
CGSB CAN/CGSB-11.5-M87 Hardboard, Precoated, Factory Finished, for Exterior Cladding 9.27.9.1.(1) 
9.6.1.2.(2) 
CGSB CAN/CGSB-12.1-M90 Tempered or Laminated Safety Glass 9.6.1.4.(1) 
P 9.8.8.7.(1) 
Column 1 2 3 4 
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cc 


Table 1.3.1.2. (Cont'd) 
Documents Referenced in the Building Code 
Forming Part of Sentence 1.3.1.2.(1) 


eg Ontario 


Issuing Agency Document Number Title of Document” Code Reference 
CGSB CAN/CGSB-12.2-M91 Flat, Clear Sheet Glass 9.6.1.2.(1) 
CGSB CAN/CGSB-12,3-M91 Flat, Clear Float Glass 9.6.1.2.(1) 
CGSB CAN/CGSB-12.4-M91 Heat Absorbing Glass 9.6.1.2,(1) 
L- 
CGSB CAN/CGSB-12.5-M86 Mirrors, Silvered 9.6.1.2,(3) 
CGSB CAN/CGSB-12.8-97 Insulating Glass Units 9.6.1.2.(1) 
p———--—— SE aErnEEEE REE 
CGSB CAN/CGSB-12.10-M76 _| Glass, Light and Heat Reflecting 9.6.1.2.(1) 
“po ieee. he] 
9.6.1.2.(2) 
CGSB CAN/CGSB-12.11-M90 _| Wired Safety Glass 9.6.1.4.(1) 
9.8.8.7.(1) 
CGSB CAN/CGSB-12.20-M89 | Structural Design of Glass for Buildings 9.6.1.3.(1) 
| Sait ee le ee ee 
CGSB CAN/CGSB-19.22-M89 __| Mildew Resistant Sealing Compound for Tubs and Tile RAE) 
CGSB CAN/CGSB-34.22-94 Asbestos-Cement Drain Pipe 9.14.3.1,(1) 
4 aon ee 
CGSB CAN/CGSB-37.1-M89 Chemical Emulsified Type, Emulsified Asphalt for Dampproofing 9.13.2.2.(1) 
Emulsified Asphalt, Mineral Colloid Type, Unfilled, for Dampproofing and | 9.13.2.2.(1) 
ae Seen Waterproofing and for Roof Coatings 9,13,3.2.(1) 
fs ae ie SY 
oe 9.13.2.3.(1) 
CGSB CAN/CGSB-37.3-M89 Application of Emulsified Asphalts for Dampproofing or Waterproofing 9.13.3.3(1) 
f 
CGSB CAN/CGSB-37.4-M89 Fibrated, Cutback Asphalt, Lap Cement for Asphalt Roofing 9,26.2.1.(1) 
a ae a I ee eee ee 
CGSB CAN/CGSB-37.5-M89 Cutback Asphalt Plastic Cement 9,26.2.1.(1) 
= Age RARE > ee | 
E 
CGSB 37-GP-6Ma-1983 Asphalt, Cutback, Unfilled, for Dampproofing 9.13.2.2.(1) 
=f 
CGSB CAN/CGSB-37.8-M88 Asphalt, Cutback, Filled, for Roof Coating 9.26.2.1,(1) 
AD.ONMa. Primer, Asphalt, Unfilled, for Asphalt Roofing, Dampproofing and 
CGSB 37-GP-9Ma-1983 Waterproofing 9,26.2.1.(1) 
CGSB 37-GP-12Ma-1984 Application of Unfilled Cutback Asphalt for Dampproofing 9.13.2.3,(1) 
GAS a1) 
CGSB CAN/CGSB-37.16-M89__| Filled, Cutback Asphalt for Dampproofing and Waterproofing 9133.21 
113:3.2;(1) 
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Issuing Agency 


CGSB CAN/CGSB-37.22-M89 _| Application of Unfilled, Cutback Tar Foundation Coating for Dampproofing | 9.13.2.3.(1) 


Document Number 


Division B 1.3.1.2. 


Table 1.3.1.2. (Cont'd) 
Documents Referenced in the Building Code 
Forming Part of Sentence 1.3.1.2.(1) 


Title of Document") 


37-GP-18Ma-1985 
37-GP-21M-1985 


Tar, Cutback, Unfilled, for Dampproofing 


Tar, Cutback, Fibrated, For Roof Coating 


Code Reference 
9.13.2.2.(1) 
9,26.2.1.(1) 


Column 1 


CAN/CGSB-82.6-M86 


CAN/CGSB-93.1-M85 


CAN/CGSB-93.2-M91 


CGSB CAN/CGSB-37.50-M89 __| Hot Applied, Rubberized Asphalt for Roofing and Waterproofing 9.26.2,1.(1) 

CGSB CAN/CGSB-37.51-M90 ee for Hot Applied Rubberized Asphalt for Roofing and 9,26.15.1.(1) 
aterproofing 

CGSB 37-GP-52M-1984 Roofing and Waterproofing Membrane, Sheet Applied, Elastomeric 9.26.2.1.(1) 

CGSB CAN/CGSB-37.54-95 Polyvinyl Chloride Roofing and Waterproofing Membrane 9,26.2.1.(1) 
CGSB 37-GP-55M-1979 Application of Sheet Applied Flexible Polyvinyl Chloride Roofing 9.26.16.1.(4) 

Membrane 

Memb Modified, Bitumi Prefabricated, and Reinforced f Peet) 

CGSB 37-GP-56M-1985 Meelis odified, Bituminous, Prefabricated, and Reinforced for 9.13.3.2.(1) 

9.26.2.1.(1) 

CGSB 41-GP-6M-1983 Sheets, Thermosetting Polyester Plastics, Glass Fiber Reinforced 9.26.2.1.(1) 
CGSB CAN/CGSB-41.24-95 | i Vinyl Siding, Soffits and Fascia 9.27.12.1.(1) 

BS CAN/CGSB-51.25-M87 _| Thermal Insulation, Phenolic, Faced Sc test 
9.25.2.2.(1) 
CGSB 51-GP-27M-1979 Thermal Insulation, Polystyrene, Loose Fill 9.25.2.2.(1) 
fs es 2 ee ee ee 

9.20.13.9.(1) 

CGSB CAN/CGSB-51.32-M77 —_| Sheathing, Membrane, Breather Type 9.26.2,1.(1) 

commu, 9.27.3.2.(1) 

CGSB CAN/CGSB-51.33-M89 Ste Barrier, Sheet, Excluding Polyethylene, for Use in Building 9.25.4.2,(4) 

| pieaied 22 9 oe ae ~ || CONSHCH OH ape de Yetta Bi a Reve» Ar OROONE bet Bintoemt | 

9,13.2.2,(1) 

9,13.4.2,(1) 

CAN/CGSB-51.34-M86 ee ee 9.18.6.2.(1) 

CGSB (amended 1988) Vapour Barrier, Polyethylene Sheet for Use in Building Construction 9,25.3.2.(2) 

9.25.3.6.(1) 

) 


Doors, Mirrored Glass, Sliding or Folding, Wardrobe 


Sheet, Aluminum Alloy, Prefinished Residential 


Prefinished Aluminum Siding, Soffits and Facsia for Residential Use 


9.27.11.1.(4) 


oo 


9.25,4.2.(3 
9.6.1.2,(2) 


9.10.14.5.(8 
9.10.14.5.(1 
9.10,15.5,(7) 
9.10.15.5,(10) 
9.27.11.1.(3) 


) 
1) 


4 
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Table 1.3.1.2. (Cont'd) 
Documents Referenced in the Building Code 
Forming Part of Sentence 1.3.1.2.(1) 


bP Ontario 


Issuing Agency Document Number Title of Document’) Code Reference 
CGSB CAN/ICGSB-93.3-M91 Prefinished Galvanized and Aluminum-Zinc Alloy Steel Sheet for 9.27.11.1,(2) 
Residential Use 
Galvanized Steel and Aluminum-Zinc Alloy Coated Steel Siding, Soffits 
faa ee ae and Fascia, Prefinished, Residential Oy 
CSA CAN/CSA-6.19-01 Residential Carbon Monoxide Alarming Devices 9,33.4.3.(1) 
9.3.1.1.(1) 
9.3.1.1.(4) 
CSA A23.1-09 Concrete Materials and Methods of Concrete Construction 9.3.1.3.(1) 
9.3.1.4.(1) 
9,39.1.4.(1) 
CSA CAN/CSA-A82.1-M87 Burned Clay Brick (Solid Masonry Units Made From Clay or Shale) 9.20.2.1.(1) 
CSA A82.4-M1978 Structural Clay Load-Bearing Wall Tile 9.20.2.1.(1) 
CSA A82.5-M1978 Structural Clay Non-Load-Bearing Tile 9,20.2.1,(1) 
CSA CAN3-A82.8-M78 Hollow Clay Brick 9.20.2.1.(1) 
Table 9.23.16.2.A. 
CSA CAN/CSA-A82.27-M91 | Gypsum Board 9.29 5.2(1) 
CSA A82.30-M1980 Interior Furring, Lathing and Gypsum Plastering 9,29.4.1,(1) 
Seer 9.10.12.4.(3) 
31- 
CSA A82.31-M1980 Gypsum Board Application 9.29.5.1.(2) 
CSA CAN3-A93-M82 Natural Airflow Ventilators for Buildings 9.19.1.2.(5) 
Asphalt Shingles Made from Organic Felt and Surfaced with Mineral 
CSA A123.1-05/A123.5-05 | Granules / Asphalt Shingles Made from Glass Felt and Surfaced with 9,26.2.1,(1) 
Mineral Granules 
CSA CANI/CSA-A123.2-03 Asphalt Coated Roofing Sheets 9,26.2.1.(1) 
ye a Li a ae 
CSA A123.3-05 Asphalt Saturated Organic Roofing Felt 9.26.2.1.(1) 
Asphalt for Constructing Built-Up Roof Coveri dW fi 82a) 
CSA CANICSA-A123.4-04 os onstructing Built-Up Roof Coverings and Waterproofing 9.13.3.2((1) 
9.26.2.1.(1) 
CSA A123.17-05 Asphalt Glass Felt Used in Roofing and Waterproofing 9,26.2.1.(1) 
CSA CAN3-A123.51-M85 Asphalt Shingle Application on Roof Slopes 1:3 and Steeper 9.26,1.2.(1) 
CSA CAN3-A123.52-M85 Asphalt Shingle Application on Roof Slopes 1:6 to Less than 1:3 9.26.1.2.(1) 
9,15.2.2.(1) 
9.17.5.1.(1) 
CSA AN/CSA-A165.1-04 C te Block M 
CANI/C oncrete Block Masonry Units 9.20.2.1,(1) 
9.20.2.6.(1) 
ah 3 
CSA CAN/CSA-A165.2-04 Concrete Brick Masonry Units 9.20.2.1.(1) 
CSA CAN/CSA-A165,3-04 Prefaced Concrete Masonry Units 9,20.2.1.(1) 
CSA CAN3-A165.4-M85 Autoclaved Cellular Units 9,20.2.1.(1) 
CSA CAN/CSA-A179-04 Mortar and Grout for Unit Masonry edbee2) 
9,20.3.1.(1) 
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Table 1.3.1.2. (Cont'd) 
Documents Referenced in the Building Code 
Forming Part of Sentence 1.3.1.2.(1) 


Issuing Agency Document Number Title of Document") Code Reference 
CSA CAN/CSA-A220.0-06 Performance of Concrete Roof Tiles 9,26.2.1.(1) 
eee | CANICSA-A220.1-06 Installation of Concrete Roof Tiles 9,26.17.1.(1) 
CSA | 4277-08 Procedure for Factory Certification of Buildings 9.1.1.9.(1) 
[CSA CAN/CSA-A324-M88 Clay Flue Liners 9.21.3.3.(1) 
im 9.15.2.2.(3) 
CSA CAN/CSA-A371-04 Masonry Construction for Buildings 9.20.3.2.(7) 
L ip 7 9,20.15.2.(1) 
9.21.3.5.(1) 
CSA CAN/CSA-A405-M87 Design and Construction of Masonry Chimneys and Fireplaces 9.22.1.4.(7) 
L L 9,22.5.2.(2) ul 
Table 9.7.3.3. 
CSA AAMA/WDMAICSA NAFS — North American Fenestration Standard/Specification for 9.7.4.1,(1) 
101/1.S.2/A440-08 Windows, Doors, and Skylights 9,7.4.2.(1); 9.7.4.3.(2) 
9.7.5.1.(1); 9.7.5.3.(1) 
CSA A440 .2-09 / 4440.3-09 Fenestration Energy Performance / User Guide to CSA A440.2-09, Table 9.7.3.3. 
Fenestration Energy Performance AS PAG 
CSA CAN/CSA-A440,4-07 Window, Door and Skylight Installation 9.7.6.1.(1) 
Canadian Supplement to AAMA/WDMAICSA 101/1.S.2/A440, NAFS 97.4.2,(1) 
CSA A440S1-09 -- North American Fenestration Standard/Specification for Windows, 9 4311 
Doors, and Skylights oe) 
CSA CAN/CSA-A3001-08 Cementitious Materials for Use in Concrete 9,3.1.2.(1); 9.28.2.1.(1) 
a ime | 
9,23.3.1.(1) 
CSA B111-1974 Wire Nails, Spikes and Staples 9.26.2.2.(1) 
| 9.29.5.6.(1) 
CSA CAN/CSA-B182.1-06 Plastic Drain and Sewer Pipe and Pipe Fittings 9.14.3.1.(1) 
CSA CAN/CSA-B214-07 Installation Code for Hydronic Heating Systems 6.2.1.4.(6) 
f 6.2.14(1) 
6.2.1.4.(5) 
CSA CAN/CSA-B365-01 Installation Code for Solid-Fuel Burning Appliances and Equipment 9,21.1.3.(2) 
9,22.10.2.(1) 
| 9.33.1.2.(1) iad 
CSA CAN/CSA-B366. 1-11 Solid Fuel-Fired Central Heating Appliances rey 4,(2) 
6.2.1.4.(7) 
CSA B415.1-00 ASN a Testing of Solid-Fuel-Burning Heating Appliances 9331.22 
CSA C22.2 No.113-M1984 Fans and Ventilators 9,32.3.9.(6) 
Rating for the Perf f Residential Mechanical Ventilati eres) 
CSA CANICSA-C260-M90 ae or the Performance of Residential Mechanical Ventilating 9.32.3,9.(2) 
=quipment 
Table 9.32.3.9. 
6.2.1.6.(2) 
CSA CAN/CSA-C439-00 Rating the Performance of Heat/Energy-Recovery Ventilators 9.323.112 
Design and Installation of Earth Energy Systems for Residential and re; 
CSA CAN/CSA-C448,2-02 Other Small Buildinas 6.2.1.4.(3) 
Determining the Required Capacity of Residential Space Heating and | 6.2.1.1.(1) 
) CSA SSO Cooling Appliances 9,33.2.2.(3) 
Column 1 2 3 4 
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Table 1.3.1.2. (Cont'd) 
Documents Referenced in the Building Code 
Forming Part of Sentence 1.3.1.2.(1) 


Issuing Agency 


Document Number 


Title of Document”) 


CAN/CSA-F326-M91 
CANICSA-G30.18-M92 


Residential Mechanical Ventilation Systems 


Billet Steel Bars for Concrete Reinforcement 


G40,21-04 


General Requirements for Rolled or Welded Structural Quality Steel 


CANI/CSA-G401-07 


Corrugated Steel Pipe Products 


CAN/CSA-080.1-08 


0115-M1982 


CSA 


0118.1-08 


Specification of Treated Wood 


Hardwood and Decorative Plywood 


Western Red Cedar Shakes and Shingles 


0118.2-08 


p= 
Eastern White Cedar Shingles 


0121-08 


CANICSA-0122-06 


CSA 


CAN/CSA-0132,2 
Series-90 


0141-05 


0151-09 


CSA 


Column 1 


0153-M1980 


ari by. 


Douglas Fir Plywood 


Code Reference 


6.2.1.1.(1) 
9.3.1.1.(4) 


9.23.4.3,(2) 


9.14.3.1.(1) 


9.3,2.9.(6) 
9.27.8.1.(1) 


9.30.2.2.(1) 
9.26.2.1.(1) 


9.27.7.1.(1 
9,26.2.1.(1) 


9.27.7.1.(1) 


9.23.14.2.(1) 
9.23.15.2.(1) 
Table 9.23,16.2.A, 
9.27.8.1.(1) 
9,30.2.2.(1) 

Table A-13 

Table A-14 

Table A-15 


Structural Glued-Laminated Timber 


Wood Flush Doors 
Softwood Lumber 


Canadian Softwood Plywood 


Poplar Plywood 


Qualification Code for Manufacturers of Structural Glued-Laminated 
Timber 


 IESEEEERIEEEREeEenee Se 


Table A-11 


Table A-16 


9,7.4.3.(4) 
9,3.2.6,(1) 


ene, tae Za a ne BN Poe Ng EL la A gt I le el LE el 


9,23.14.2.(1) 
9,23.15.2.(1) 
Table 9.23.16.2.A. 
9.27.8.1.(1) 
9,30.2.2.(1) 

Table A-13 

Table A-14 

Table A-15 


9.39,1.3,(1) 


er | 


4 


9,23.14.2.(1) 
9.23.15.2.(1) 
Table 9.23.16.2.A, 
9.27.8.1.(1) 
9.30.2.2.(1) 


Table A-11 
Table A-16 
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>) Table 1.3.1.2. (Cont'd) 
Documents Referenced in the Building Code 
Forming Part of Sentence 1.3.1.2.(1) 

Issuing Agency Document Number Title of Document" Code Reference 
9.23.14.2.(1) | 
9,23.14.4.(2) 

Table 9.23.14.5.B. 
9.23,15.2.(1) 
9.23.15.3.(2) 
Table 9.23.15.7.B 
CSA CANICSA- 0- 
SA-0325,0-07 Construction Sheathing Table 9.23.16.2.B. 
9.29.9.1,(2) 
9.29.9.2.(5) 
Table A-13 
Table A-14 
Table A-15 
9,23.14.2.(1) 
9,23.14.4.(2) 
9,23.15.2.(1) 
9,23.15.3.(2) 
Table 9.23.16.2.A. 
CSA 0437.0-93 OSB and Waferboard 9.27.10.1.(1) 
9.29.9.1.(2) 
Jd 9,30.2.2.(1) 
; Table A-13 
Table A-14 
Table A-15 
CSA $307-M1980 Load Test Procedure for Wood Roof Trusses for Houses and Small 9.23.13.11.(5) 
Buildings 
CSA CANI/CSA-S406-92 Construction of Preserved Wood Foundations area 218241) 
9.1.1.9.(1) 
2240.2.1-09 Structural Requirements for Manufactured Homes 9.12.2.2.(6) 
CSA 
{9.15.1.3.1) 
CSA 2240.10.1-08 Site Preparation, Foundation and Anchorage of Manufactured Homes SAR, 
[See Saad : 9,23.6.3.(1) 
CWC 2009 Engineering Guide for Wood Frame Construction 9.4.1.1.(1) 
HI 2005 Hydronics Institute Manuals 6.2.1.1.(4) 
2a. 
HRAI 2005 Digest Beit) 
6.2.4.3.(13) an | 
te 9.32.3.9.(2) 
HVI HVI 915-2009 Procedure for Loudness Rating of Residential Fan Products Table 9.32.39. 
HVI HVI 916-2009 Airflow Test Procedure 9.32.3.9.(1) 
Seay ace Objectives and Functional Statements Attributed to the Acceptable 1.2.1.1.(1) of Division A 
MMAH SA-1, November 24, Soluti ee 
5013 Olutions 1.2.1.1.(2) of Division A 
Column 1 2 3 4 | 
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Table 1.3.1.2. (Cont'd) € 
Documents Referenced in the Building Code 
Forming Part of Sentence 1.3.1.2.(1) 


TPIC 


Column 1 


be Ontario 


Truss Design Procedures and Specifications for Light Metal Plate 
Connected Wood Trusses 


10 


Issuing Agency Document Number Title of Document”) Code Reference 
6.2.1.1.(1) 
6.2.1.7.(1) 

Supplementary Standard 9,4,1.1.(3) 

MMAH SB-1, November 24, Climatic and Seismic Data 9.4.2.2.(1) 

2013 Table 9.25.5.2. 
Table 9.32.3.10.A. 
9.33.3.2,(1) 
9.10.3.1.(1) 

Supplementary Standard 9.10,3.2.(1) 

MMAH SB-2, September 14, Fire Performance Ratings 9.10.5.1.(4) 

2012 9,10,9.9,(1) 
9.10.13.14.(1) 
9.10.3.1,(1) 

Supplementary Standard . Ay . 9.10.5.1.(4) 

MMAH SB-3,September 14, Fire and Sound Resistance of Building Assemblies 
2012 9.11.2.1.(1) 
Supplementary Standard 
MMAH SB-7, September 14, Guards for Housing and Small Buildings 9.8.8.2.(5) 
2012 
Supplementary Standard ie 9.13.4.1.(1) 
MMAH SB-9, September 14, Requirements for Soil Gas Control 
9012 9.13.4.2.(2) to (4) 
Supplementary Standard 
MMAH SB-10, September 14, Energy Efficiency Requirements Table 9.7.3.3. 
2012 a 
Supplementary Standard Table 9.7.3.3, 
MMAH SB-12, November 24, Energy Efficiency for Housing IZ, Zed) 
2013 12.2.1.2.(3) 
ee 9.10.19.1.(2) 
NFPA 72-2013 National Fire Alarm and Signaling Code | 9:40.19.3.3) | 
NFPA 80-2007 Fire Doors and Other Opening Protectives sew 
14.1 aaa 
NLGA 2007 Standard Grading Rules for Canadian Lumber amet) 
Table 9.3.2.1, 

ae Tables A-1 to A-10 

January 2005, including 

all amendments, 12.2.1.1,(3) 

NRCan revisions and EnerGuide for New Houses: Administrative and Technical Procedures 

supplements effective to 12.2.1.2,(3) 

May 31, 2006 
6.2.1.1.(1) 

SMACNA ster ERE HVAC Duet Construction Standards - Metal and Flexible en 


6.2.4.3.(12) 


ot 


9,23.13.11.(6) 
4 
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2) Table 1.3.1.2. (Cont'd) 
Documents Referenced in the Building Code 
Forming Part of Sentence 1.3.1.2.(1) 
Issuing Agency Document Number Title of Document” Code Reference 
UL UL 2034-2008 Single and Multiple Station Carbon Monoxide Alarms Beles) 
9,33,4.3.(1) 
ULC CAN/ULC-S101-07 Fire Endurance Tests of Building Construction and Materials 9.10.16.3.(1) 
ULC CAN/ULC-S109-03 Flame Tests of Flame-Resistant Fabrics and Films 6.2.4.9,(1) 
ULC ULC-S111-07 Fire Tests for Air Filter Units 6.2.4.14,(1) 
ULC CAN/ULC-S114-05 Test for Determination of Non-Combustibility in Building Materials 1.4.1.2.(1) of Division A 
A SS ee 
Abs ag 3.1.9.1.(1) 
ULC CAN/ULC-S115-05 Fire Tests of Firestop Systems 9,10,9.6.(2) 
9.10.9.7.(3 
9.10.19.4.(3) 
ULC AN/ULC-S524- Install f Fire Al 
CAN/ULC-S524-06 nstallation of Fire Alarm Systems 9 10.19.6.(2 
CAN/ULC-S531-02 Smoke Alarms 9.10.19.1.(1) 
CAN/ULC-S553-02 Installation of Smoke Alarms ee sl 
CAN/ULC-S610-M87 Factory-Built Fireplaces 9,22.8.1.(1) 


ULC-S628-93 Fireplace Inserts 9,22.10.1.(1) 


CAN/ULC-S629-M87 650°C Factory-Built Chimneys 9.21,1.2.(1) 
| ULC CAN/ULC-S639-M87 Steel Liner Assemblies for Solid Fuel-Burning Masonry Fireplaces 9.22.2.3.(1) 
) 9.15.4.1.(1) 
' le 9.23.16.2.A. 
ULC CAN/ULC-S701-05 Thermal Insulation, Polystyrene, Boards and Pipe Covering ee a2 
9,25.2.2.(4) 
— Table 9.23.16.2.A. 
ULC CAN/ULC-S702-09 Mineral Fibre Thermal Insulation for Buildings 9.25.2.2,(1) _ 
CAN/ULC-S703-01 | Cellulose Fibre Insulation (CFI) for Buildings 9,25.2.2.(1) 
; ; Table 9.23.16.2.A. 
ULC CAN/ULC-S704-03 Thermal Insulation, Polyurethane and Polyisocyanurate Boards, Faced 925.2.2(1 
Zowe() 
: “ Thermal Insulation - Spray Applied Rigid Polyurethane Foam, Medium 
ULC CAN/ULC-S705.1-01 _| Density - Material - Specification | 9.25.2.2.(1) 
ULC CAN/ULC-8705.2-05 Thermal Insulation - Spray Applied Rigid Polyurethane Foam, Medium 9.25.2.5.(1) 
Density - Application 
| 9,23.15.7.(3) 
Table 9.23.16.2.A. 
ULC CAN/ULC-S706-02 | Wood Fibre Thermal Insulation for Buildings es 7 fete 
9.29.8.1.(1 
5 9.27.13.1.(1) 
CAN/ULC-S716.1-12 Exterior Insulation and Finish Systems (EIFS) - Materials and Systems 997.13.2.(1 
CAN/ULC-8716.2-12 Exterior Insulation and Finish Systems (EIFS) — Installation of EIFS 9.27.13.3,(2) 


Components and Water Resistive Barrier 


CAN/ULC-S716.3-12 Exterior Insulation and Finish Systems (EIFS) - Design Application 9.27.13.3.(1) 


Column 1 2 3 4 


Notes to Table 1.3.1.2.: 
2) (1) Some titles have been abridged to omit superfluous wording. 
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1.3.2. Abbreviations © 


4.3.2.1. Abbreviations of Proper Names (See Appendix A.) 


(1) In this Code, an abbreviation of proper names listed in Column 1 of Table 1.3.2.1. has the meaning assigned opposite it in 


Column 2. 
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Abbreviation 
ACGIH 
AISI 
ANSI! 
APHA 
ASHRAE 
ASME 
ASPE 
ASSE 
ASTM 
AWPA 
AWS 
AWWA 
BCMOH 
BNQ 


CAN 


CCBFC 
CGSB 
CSA 
W 
DBR 
EPA 
FINA 

H 
RA 
HUD 
HV 
IESNA 
ISO 
MMAH 
MOE 
NFPA 
NLGA 
NRCan 
Column 1 


® 


@) 


a a 


Table 1.3.2.1. 
Abbreviations of Proper Names 
Forming Part of Sentence 1.3.2.1.(1) 


Meaning 
American Conference of Governmental Industrial Hygienists 
American Iron and Steel Institute 
American National Standards Institute 
American Public Health Association 
American Society of Heating, Refrigerating and Air-Conditioning Engineers 
The American Society of Mechanical Engineers 
American Society of Plumbing Engineers 
American Society of Sanitary Engineering 
American Society for Testing and Materials 
American Wood-Preservers’ Association 
American Welding Society 
American Water Works Association 
British Columbia Ministry of Health 


Bureau de Normalisation du Québec 
National Standard of Canada designation 
The number or name following the CAN designation represents the agency under whose auspices the standard is issued. 
CAN1 designates CGA, 
CAN2 designates CGSB, 
CAN3 designates CSA, and 
CAN4 designates ULC. 
Canadian Commission on Building and Fire Codes 


Canadian General Standards Board 
Canadian Standards Association 


Canadian Wood Council 


Division of Building Research, known as the Institute for Research in Construction since 1985 


Environmental Protection Aciency 

Fédération Internationale de Natation 

Hydronics Institute 

Heating, Refrigerating and Air-Conditioning Institute of Canada 
U.S. Department of Housing and Urban Development 
Home Ventilating Institute 

llluminating Engineering Society of North America 
International Organization for Standardization 
Ontario Ministry of Municipa! Affairs and Housing 
Ontario Ministry of the Environment 

National Fire Protection Association 

National Lumber Grades Authority 

Natural Resources Canada 
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Table 1.3.2.1. (Cont'd) & 
Abbreviations of Proper Names 


Forming Part of Sentence 1.3.2.1.(1) 
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@ Part 6 
Heating, Ventilating and Air-Conditioning 


Section 6.1. General (See Appendix A.) 


6.1.1. Application 


6.1.1.1. Scope 


(1) ‘The scope of this Part shall be as described in Subsection 1.1.2. of Division A. 


6.142: Application 


(1) ‘This Part applies to systems and equipment for heating, ventilating and air-conditioning services. 


Section 6.2. Design and Installation 


2) 6.2.1. General 


6.2.1.1. Good Engineering Practice 


(1) Heating, ventilating and air-conditioning systems, including related mechanical refrigeration systems, shall be designed, 
constructed and installed to conform to good engineering practice appropriate to the circumstances such as described in, 
(a) the ASHRAE Handbooks as follows: 
(i) Fundamentals, 
(ii) Refrigeration, 
(iii) HVAC Applications, and 
(iv) HVAC Systems and Equipment 
(b) CSA F280, “Determining the Required Capacity of Residential Space Heating and Cooling Appliances”, and the outside 
winter design temperatures shall conform to MMAH Supplementary Standard SB-1, “Climatic and Seismic Data”, 
(c) CAN/CSA-F326-M, “Residential Mechanical Ventilation Systems’, 
(e) the HRAI Digest, 
(f) the Hydronics Institute Manuals, and 
(g) the SMACNA Manuals 


6:2;1,2: Design Indoor Air Temperatures 
(1) Buildings classified as Group B, Division 2 or 3 occupancies or Group C residential occupancies that are intended for 


use in the winter months on a continuing basis shall be insulated and be equipped with heating facilities that are capable of 
maintaining an indoor air temperature of 22°C at the outside winter design temperature referred to in Article 6.2.1.7. 
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6.2.1.3. Structural Movement (See Appendix A.) 


(1) Mechanical systems and equipment shall be designed and installed to accommodate the maximum relative structural 
movement provided for in the construction of the building. 


6.2.1.4. Installation Standards 


(1) The installation of solid fuel-burning appliances for central heating systems shall comply with CAN/CSA-B365, 
“Installation Code for Solid Fuel-Burning Appliances and Equipment” and the manufacturer’s installation instructions. 


(2) The solid fuel-fired appliances in Sentence (1) shall conform to CAN/CSA-B366.1, “Solid Fuel-Fired Central Heating 
Appliances”. 


(3) The design and installation of earth energy systems shall conform to CAN/CSA-C448.2, “Design and Installation of Earth 
Energy Systems for Residential and Other Small Buildings’, where such systems use groundwater, submerged heat exchangers 
or ground heat exchangers to serve, 

(a) single dwelling units, or 

(b) buildings where the conditioned space is not more than 1 400 m’. 


(5) The design and installation of solid fuel-burning stoves, ranges and space heaters, including the requirements for 
combustion air, shall conform to the requirements of CAN/CSA-B365, “Installation Code for Solid Fuel-Burning Appliances 
and Equipment” and the manufacturer’s installation instructions. 


(6) The design and installation of hydronic heating systems shall conform to, 
(a) CAN/CSA-B214, “Installation Code for Hydronic Heating Systems’, or 
(b) good engineering practice appropriate to the circumstances such as described in Article 6.2.1.1. 


(7) Solid fuel-burning stoves, furnaces and hydronic heating systems designed to burn solid fuels, other than coal, shall 

conform to the particulate emission limits of, 

(a) CSA B415.1, “Performance Testing of Solid-Fuel-Burning Heating Appliances’, or 

(b) the “Standards of Performance for New Residential Wood Heaters’, set out in Subpart AAA of Part 60 of Title 40 of the 
Code of Federal Regulations, published by the United States Environmental Protection Agency, as it read on November 1, 
2013. 


6.2.1.5. Fireplaces 


(1) Fireplaces shall conform to the requirements of Section 9.22. 


6.2.1.6. Heat Recovery Ventilators 


(1) Except as provided in Sentence (2), heat recovery ventilators with rated capacities of not less than 25 L/s and not more 
than 200 L/s shall be installed in accordance with Article 9.32.3.11. 


(2) Where electric space heating, other than forced-air electric heating system, is provided in buildings of residential occupancy 

within the scope of Part 9, the mechanical ventilation system shall include heat recovery ventilators designed to provide the 

greater of, 

(a) the minimum rated efficiency required by the Green Energy Act, 2009, or 

(b) aminimum 55% sensible heat recovery efficiency when tested to the low temperature thermal and ventilation 
performance test method set out in CAN/CSA-C439, “Rating the Performance of Heat/Energy-Recovery Ventilators’, at a 
Station 1 test temperature of -25°C at an air flow not less than 30 L/s. 
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>) 6. 2a0e1; Outside Design Conditions 


(1) The outside conditions to be used in designing heating, ventilating and air-conditioning systems shall be determined in 
conformance with MMAH Supplementary Standard SB-1, “Climatic and Seismic Data”. 


6.2.1.8. Installation — General 


(1) Equipment requiring periodic maintenance and forming part of a heating, ventilating or air-conditioning system shall be 
installed with provision for access for inspection, maintenance, repair and cleaning. (See Appendix A.) 


(2) Mechanical equipment shall be provided with guards to prevent injury. 


(3) Heating, ventilating or air-conditioning systems shall be protected from freezing if they may be adversely affected by 
freezing temperatures. 


6.2.1.9. Expansion, Contraction and System Pressure 


(1) Heating and cooling systems shall be designed to allow for expansion and contraction of the heat transfer fluid and to 
maintain the system pressure within the rated working pressure limits of all components of the system. 


6.2.1.10. Asbestos 


(1) Asbestos shall not be used in air distribution systems or equipment in a form or in a location where asbestos fibres could 
enter the air supply or return systems. 


2) 6.2.1.11. Access Openings 


(1) Any covering of an access opening through which a person could enter shall be openable from the inside without the use 
of keys where there is a possibility of the opening being accidentally closed while the system or equipment is being serviced. 


6.2.1.12. Combustible Tubing 


(1) Combustible tubing for pneumatic controls may be used in buildings required to be of noncombustible construction 
provided it has an outside diameter not exceeding 10 mm. 


6.2.2. Ventilation 


6.2.2.1. Required Ventilation 
(1) Except as provided in Sentence (3), all buildings shall be ventilated in accordance with this Part. 


(2) Except in storage garages and repair garages covered by Article 6.2.2.3., the rates at which outdoor air is supplied in 
buildings by ventilation systems shall be not less than the rates required by ANSI/ASHRAE 62.1, “Ventilation for Acceptable 
Indoor Air Quality”. (See Appendix A.) 


(3) Self-contained mechanical ventilation systems serving only one dwelling unit shall conform to, 
(a) this Part, or 

(b) Subsection 9.32.3. 

(See Appendix A.) 
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6.2.2.4. Air Contaminants 


(3) Heating, ventilating and air-conditioning systems shall be designed to minimize growth of micro-organisms according to 
good engineering practice as described in 6.2.1.1.(1). (See Appendix A.) 


6i2:2:1: Crawl Spaces and Attic or Roof Spaces 


(1) Every crawl space and every attic or roof space shall be ventilated by natural or mechanical means. (See Appendix A.) 


6.2.4. Air Ducts for Low Capacity Systems 
6.2.4.1. Application 


(1) The requirements of this Subsection apply to the design, construction and installation of air duct distribution systems 
serving heating, ventilating and air-conditioning systems that serve individual dwelling units within the scope of Part 9. 


6.2.4.2. Duct Design 
(1) Materials in supply ducts shall conform to Article 6.2.3.2. 
(2) Galvanized steel or aluminum supply ducts shall conform to Table 6.2.4.2. 


(3) The design of fitting for ducts shall conform to SMACNA, “HVAC Duct Construction Standards - Metal and Flexible’, 
except that metal thickness shall conform to Table 6.2.4.2. 


Table 6.2.4.2. & 
Minimum Metal Thickness of Ducts 
Forming Part of Sentences 6.2.4.2.(2) and (3) 


Minimum Metal Thickness, 
Maximum Maximum Width eae — AL 


Diameter, mm | or Depth, mm Duct Material 
Galvanized Steel 
Round ducts serving single dwelling units 125 Or 1OSS eat pee a 0.254 


Cn eee 
Sec a ee a ee eae 
ay I NL Lk ee on 

ome a cuceses (ce ec ee 

Rectangular, not enclosed, for single dwelling units, with la eee Care 


required clearance up to 12 mm 0.48 


Rectangular, not enclosed, with required clearance of 


6.2.4.3. Construction and Installation of Ducts and Plenums 


Type of Duct 


(1) Rectangular panels in plenums and ducts more than 300 mm wide shall be shaped to provide sufficient stiffness. 


(2) Where the installation of heating supply ducts in walls and floors creates a space between the duct and construction 
material, the space shall be fire stopped with noncombustible material at each end. 


(3) Ducts shall be securely supported by metal hangers, straps, lugs or brackets, except that where zero clearance is permitted, 
wooden brackets may be used. 
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(4) Allround duct joints shall be tight-fitting and lapped not less than 25 mm. 

(5) Rectangular duct connections shall be made with S and drive cleats. 

(6) Trunk supply ducts shall not be nailed directly to wood members. 

(7) Branch ducts shall be supported at suitable spacings to maintain alignment and prevent sagging. 


(8) Combustible ducts in concrete slabs-on-ground that are connected to a furnace supply plenum shall be located not closer 
than 600 mm to that plenum and not less than 600 mm from its connection to a riser or register. 


(9) Ducts in or beneath concrete slabs-on-ground shall be watertight, corrosion-, decay- and mildew-resistant. 


(10) Where a supply duct or return duct is not protected by an insulated exterior wall or where the duct is exposed to an 
unheated space it shall be insulated to provide a thermal resistance of not less than RSI 2.1. 


(11) Where a supply duct or return duct is located in an unconditioned space or outdoors, all joints of the ductwork shall be 
sealed to a Class A seal level in accordance with the SMACNA, “HVAC Duct Construction Standards — Metal and Flexible”. 


(12) Where a supply duct is located in a conditioned space, the ductwork shall be sealed to a Class C seal level in accordance 
with the SMACNA, “HVAC Duct Construction Standards - Metal and Flexible”. 


(13) Underground ducts shall, 

(a) be constructed and installed with a slope to provide interior drainage to all low points, 

(b) not be connected directly to a sewer, and 

(c) be installed and constructed of materials in conformance with ASHRAE Handbooks, SMACNA Manuals and the HRAI 
Digest. 


(14) A clean-out or pump-out connection shall be provided in an underground duct system at every low point of the duct 
system. 


6.2.4.4. Warm-Air Supply Outlets (See Appendix A.) 


(1) Ina dwelling unit, a warm-air supply outlet shall be provided in each finished room that is located adjacent to unheated 
space, exterior air or exterior soil. 


(2) Except as provided in Sentence (3), when a room described in Sentence (1) is located adjacent to exterior walls, such 
outlets shall be located so as to bathe at least one exterior wall or window with warm air, except in bathrooms, utility rooms or 
kitchens, where this may not be practical. 


(3) Where the heating system is also designed to provide ventilation air, ceiling outlets or outlets located high on interior 
walls may be installed, provided the outlets are, 

(a) designed for this purpose, and 

(b) installed with diffusers. 


(4) Atleast one warm-air supply outlet shall be provided for each 40 m’ of floor surface area in unfinished basements serving 
dwelling units, located so as to provide adequate distribution of warm air throughout the basement. 


(5) At least one warm-air supply outlet shall be provided for each 80 m’ of floor surface area in heated crawl spaces serving 
dwelling units, and it shall be located so zs to provide adequate distribution of warm-air throughout the crawl space. 


(6) Except for pipeless furnaces and floor furnaces, the capacity of warm-air supply outlets serving dwelling units shall be not 
less than the design heat loss from the area served and shall not exceed 3 kW per outlet. 
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(7) In basements and heated crawl spaces, the calculated heat gain from the supply ducts and plenum surfaces may be ¢ 
considered in calculating the design heat loss. 


(8) The temperature of supply air at the warm-air supply outlets shall not exceed 70°C. 


(9) Warm-air supply outlets located in finished areas shall be provided with diffusers and adjustable openings and shall not be 
located on a furnace plenum. 


(10) Air duct systems serving storage garages shall not be interconnected with other parts of the building. 


6.2.4.6. | Adjustable Dampers and Balance Stops 
(1) All branch supply ducts for residential systems shall be equipped with volume control dampers at the boot to permit 


balancing or shall be fitted with a diffuser incorporating an adjustable and lockable volume control device that can be set in a 
fixed position. 


6.2.4.7. Return-Air System 
(1) ‘The return-air system shall be designed to handle the entire air supply. 


(2) Except as provided in Sentences (3) and (4), return ducts shall be constructed of material having a surface flame-spread 
rating of not more than 150. 


(3) Where any part of a return duct will be exposed to radiation from the heat exchanger or other radiating part within the 
furnace, such part of a return duct directly above or within 600 mm of the outside furnace casing shall be noncombustible. (See 


Appendix A.) i 


(4) Return ducts serving solid fuel-fired furnaces shall be constructed of noncombustible material. 


(5) Combustible return ducts shall be lined with noncombustible material below floor registers, at the bottom of vertical ducts 
and under furnaces having a bottom return. 


(6) Spaces between studs and joists used as return ducts shall be separated from the unused portions of such spaces by tight- 
fitting metal stops or wood blocking. 


(7) A vertical return duct shall have openings to return air on not more than 1 floor. 
(8) A public corridor shall comply with Sentences 6.2.3.9.(4) and (5). 


(9) ‘The return-air system shall be designed so that the negative pressure from the circulating fan cannot affect the furnace 
combustion air supply nor draw combustion products from joints or openings in the furnace or flue pipe. 


(10) Return-air from a dwelling unit shall not be recirculated to any other dwelling unit. 


(11) Except for floor levels that are less than 900 mm above or below an adjacent floor level that is provided with a return-air 
inlet, at least one return-air inlet shall be provided in each floor level in a dwelling unit. 


(12) Provision shall be made for the return of air from all rooms by leaving gaps beneath doors, using louvred doors or 
installing return duct inlets. 


(13) Return-air inlets shall not be installed in an enclosed room or crawl space that provides combustion air to a furnace. 


a 
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2 6.2.4.8. Coverings, Linings and Insulation 


(1) 


Foamed plastic insulation may be used in a ceiling space that acts as a return air plenum, provided the foamed plastic 


insulation is protected from exposure to the plenum in accordance with Article 3.1.5.12. 


(2) 


Linings of ducts shall be installed so that they will not interfere with the operation of volume or balancing dampers. 


6.2.4.9. Tape 


(1) 


Tape used for sealing joints in air ducts, plenums and other parts of air duct systems shall meet the flame-resistance 


requirements for fabric in CAN/ULC-S109, “Flame Tests of Flame-Resistant Fabrics and Films”. 


6.2.4.10. Clearances of Ducts and Plenums (See Appendix A.) 


(1) 
(a) 
(b) 


(2) 


Where the plenum clearance is 75 mm or less, the clearance between a supply duct and combustible material shall, 

be equal to the required plenum clearance within 450 mm of the plenum, and 

be not less than 12 mm at a distance of 450 mm or more from the plenum, except that this clearance may be reduced to 
zero beyond a bend or offset in the duct sufficiently large to shield the remainder of the duct from direct radiation from 
the furnace heat exchanger. 


Where the plenum clearance is more than 75 mm but not more than 150 mm, the clearance between a supply duct and 


combustible material shall, 


(a) 
(b) 


(3) 
(a) 
(b) 
(c) 


(4) 


be equal to the required plenum clearance within a horizontal distance of 1 800 mm of the plenum, and 

be not less than 12 mm at a horizontal distance of 1 800 mm or more from the plenum, except that this distance may 
be reduced to zero beyond a bend or offset in the duct sufficiently large to shield the remainder of the duct from direct 
radiation from the furnace heat exchanger. 


Where the plenum clearance is more than 150 mm, the clearance between a supply duct and combustible material shall, 
be equal to the required plenum clearance within a horizontal distance of 1 000 mm of the plenum, 

be not less than 150 mm within a horizontal distance between 1 000 mm and 1 800 mm from the plenum, and 

be not less than 25 mm at a horizontal distance of 1 800 mm or more from the plenum, except that this distance may be 
reduced to 8 mm beyond a bend or offset in the duct sufficiently large to shield the remainder of the supply duct from 
direct radiation from the furnace heat exchanger. 


Where a register is installed in a floor directly over a pipeless furnace, a double-walled register box with not less than 


100 mm between walls, or a register box with the warm-air passage completely surrounded by the cold-air passage, shall be 
permitted in lieu of the clearances listed in Sentences (1), (2) and (3). 


6.2.4.11. Exhaust Ducts and Outlets 


(1) 


Where an exhaust duct passes through or is adjacent to unheated space, the duct shall be insulated to prevent moisture or 


condensation in the duct. 


(2) 
(3) 
(4) 


Exhaust outlets shall be designed to prevent back draft under wind conditions. 
Exhaust ducts directly connected to laundry drying equipment shall be independent of other exhaust ducts. 


Exhaust systems shall discharge directly to the outdoors. 


6.2.4.12. Make-Up Air 


@ > 


In ventilating systems that exhaust air to the outdoors, provision shall be made for the admission of a supply of make-up 


air in sufficient quantity so that the operation of the exhaust system and other exhaust equipment or combustion equipment is 
not adversely affected. 
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6.2.4.13. Supply, Return, Intake and Exhaust Air Openings ¢ 


(1) Supply, return and exhaust air openings in rooms or spaces shall be protected by grilles having openings of a size that will 
not allow the passage of a 15 mm diameter sphere. 


(2) Outdoor air intakes and exhaust outlets at the building exterior shall be designed or located so that the air entering the 
building system will not contain more contaminants than the normal exterior air. 


(3) Exterior openings for outdoor air intakes and exhaust outlets shall be shielded from the entry of snow and rain and shall 
be fitted with corrosion-resistant screens of mesh having openings not larger than 15 mm, except where climatic conditions 
may require larger openings. 


(4) Screens required in Sentence (3) shall be accessible for maintenance. 


(5) Combustible grilles, diffusers and other devices for the supply and return air openings installed in walls and ceilings shall 
have a flame-spread rating of, 

(a) not more than 200 in bathrooms, and 

(b) not more than 150 in rooms or spaces other than bathrooms. 


6.2.4.14. Air Filters and Equipment 


(1) Air filters for air duct systems shall conform to the requirements for Class 2 air filter units as described in ULC-S111, 
“Fire Tests For Air Filter Units”. 


(2) When electrostatic-type filters are used, they shall be installed so as to ensure that the electric circuit is automatically de- 
energized when filter access doors are opened or when the system circulating fan is not operating. € 


(3) When odour removal equipment of the adsorption type is used it shall be, 
(a) installed to provide access so that adsorption material can be reactivated or renewed, and 
(b) protected from dust accumulation by air filters installed on the inlet side. 


6.2.5. Heating Appliances, General 


6.2.5.1. Location of Appliances 


(1) Except for appliances installed in dwelling units, fuel-fired heating appliances shall be located, enclosed or separated from 
the remainder of the building in conformance with Section 3.6. 


6.2.5.2. Appliances Installed Outside the Building 


(1) Fuel-fired appliances installed outside a building shall be, 

(a) designed and constructed for outdoor use, 

(b) installed not less than 1 200 mm from the property line, measured horizontally, and 

(c) installed not less than 3 m from an adjacent wall of the same building when such wall contains an opening or openings 
within 3 storeys above and 5 m horizontally from the appliance, unless such openings are protected by a closure assembly 
having a 45 min fire-protection rating determined in conformance with Article 3.1.8.4., or by wired glass conforming to 
Article 3.1.8.14. 
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& 6.2.7. Unit Heaters 


6.2.7.1. Clearances 


(1) Every unit heater using either steam or hot water as the heating medium shall be installed such that the clearances 
between the appliance and adjacent combustible material conform to Table 6.2.9.3. 


6.2.8. Radiators and Convectors 


6.2.6:1; Lining or Backing 


(1) Every steam or hot water radiator and convector located in a recess or concealed space or attached to the face of a wall of 
combustible construction shall be provided with a noncombustible lining or backing. 


(2) Every steam or hot water radiator and convector shall be installed to conform to the clearance requirements of 
Table 6.2.9.3. 


6.2.9. Piping for Heating and Cooling Systems 


6.2.9.1. Piping Materials and Installation 


(1) Piping shall be made from materials designed to withstand the effects of temperatures and pressures that may occur in 
the system. 


(2) Every pipe used in a heating or air-conditioning system shall be installed to allow for expansion and contraction due to 
temperature changes. 


(3) Supports and anchors for piping in a heating or air-conditioning system shall be designed and installed to ensure that 
undue stress is not placed on the supporting structure. 


6.2.9.2. Insulation and Coverings 


(1) Insulation and coverings on pipes shall be composed of material suitable for the operating temperature of the system to 
withstand deterioration from softening, melting, mildew and mould. 


(2) Insulation and coverings on pipes in which the temperature of the fluid exceeds 120°C, 

(a) shall be made of noncombustible material, or 

(b) shall not flame, glow, smoulder or smoke when tested in accordance with ASTM C411, “Hot-Surface Performance of 
High-Temperature Thermal Insulation’, at the maximum temperature to which such insulation or covering is to be 
exposed in service. 


(3) Except as provided in Sentence (7), where combustible insulation is used on piping in a horizontal or vertical service space, 
the insulation and coverings on such pipes shall have a flame-spread rating throughout the material of not more than 25 in 
buildings of noncombustible construction and not more than 75 in buildings of combustible construction. 


(4) Except as provided in Sentence (7), insulation and coverings on piping located in rooms and spaces other than the service 
spaces described in Sentence (3) shall have a flame-spread rating of not more than that required for the interior finish for the 
ceiling of the room or space. 


(5) Except as provided in Sentence (7), where combustible insulation and covering is used on piping in buildings described in 
Subsection 3.2.6., they shall have a smoke developed classification of not more than 100. 


(6) Exposed piping or equipment subject to human contact shall be insulated so that the temperature of the exposed surface 
does not exceed 70°C, (See Appendix A.) 
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(7) No flame-spread rating or smoke developed classification limitations are required where combustible insulation and ¢ 
coverings are used on piping when such piping is, 

(a) located within a concealed space in a wall, 

(b) located in a floor slab, or 

(c) enclosed in a noncombustible raceway or conduit. 


6.2.9.3. Clearances 
(1) Clearances between combustible material and bare pipes carrying steam or hot water shall conform to Table 6.2.9.3. 


Table 6.2.9.3. 
Clearance Between Steam or Hot Water Pipes and Combustible Material 
Forming Part of Sentences 6.2.7.1.(1), 6.2.8.1.(2) and 6.2.9.3.(1) 


6.2.9.4. Surface Temperature 


(1) ‘The exposed surface temperature of a steam or hot water radiator shall not exceed 70°C unless precautions are taken to 
prevent human contact. € 


6.2.9.5. Protection 
(1) Where a pipe carrying steam or hot water at a temperature above 120°C passes through a combustible floor, ceiling or wall, 
the construction shall be protected by a sleeve of metal or other noncombustible material not less than 50 mm larger in diameter 


than the pipe. 


(2) Unprotected steam or hot water pipes that pass through a storage space shall be covered with not less than 25 mm of 
noncombustible insulation to prevent direct contact with the material stored. 


6.2.9.6. Piping in Shafts 


(1) Where piping for heating or air-conditioning systems is enclosed in a shaft, the requirements of Article 3.6.3.1. for shafts 
shall apply. 


6.2.10. Refrigerating Systems and Equipment for Air-Conditioning 


6.2.10.1. Cooling Units 


(1) Where a cooling unit is combined with a fuel-fired furnace in the same duct system, the cooling unit shall be installed, 

(a) in parallel with the heating furnace, 

(b) upstream of the furnace, provided the furnace is designed for such application, or 

(c) downstream of the furnace, provided the cooling unit is designed to prevent excessive temperature or pressure in the 
refrigeration system. 


@ 
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& 6.2.11. Storage Bins 


6.2.11.1. Storage Bins 
(1) Service pipes passing through a storage bin for solid fuel shall be protected or so located as to avoid damage to the pipes. 


(2) Except for fuel-thawing pipes, every pipe designed to operate at a temperature of 50°C or above shall be located where 
fuel cannot be stored in contact with it. 


(3) A storage bin for solid fuel shall not be located above a sewer opening or drain opening. 


(4) Storage bins for solid fuel shall be designed and constructed so that the air temperature in the bin or the surface 
temperature of any part of the floor or walls is below 50°C. 


6.2.11.2. Ash Storage Bins 
(1) Every ash storage bin shall be constructed of noncombustible material. 


(2) Every opening in an ash storage bin shall be protected by a tight-fitting metal door with metal frame securely fastened to 
the bin. 


6.2.12. Carbon Monoxide Alarms 


6.2.12.1. Application 


® (1) This Subsection applies to every building that, 
(a) contains a residential occupancy, and 
(b) contains a fuel-burning appliance or a storage garage. 


6.2.12.2. Location of Carbon Monoxide Alarms 


(1) Where a fuel-burning appliance is installed in a suite of residential occupancy, a carbon monoxide alarm shall be installed 
adjacent to each sleeping area in the suite. 


(3) Where a storage garage is located in a building containing a residential occupancy, a carbon monoxide alarm shall be 
installed adjacent to each sleeping area in every suite of residential occupancy that is adjacent to the storage garage. 


6.2.12.3. Installation and Conformance to Standards 


(1) The carbon monoxide alarms required by Article 6.2.12.2. shall, 
(a) except as permitted in Sentence (2), be permanently connected to an electrical circuit and shall have no disconnect switch 
between the overcurrent device and the carbon monoxide alarm, 
(b) be wired so that its activation will activate all carbon monoxide alarms within the suite, where located within a suite of 
residential occupancy, 
(c) be equipped with an alarm that is audible within bedrooms when the intervening doors are closed, where located in a 
suite of residential occupancy, and 
(d) conform to, 
(i) CAN/CSA-6.19, “Residential Carbon Monoxide Alarming Devices’, or 
(ii) UL 2034, “Single and Multiple Station Carbon Monoxide Alarms”. 


‘) (2) Where the building is not supplied with electrical power, carbon monoxide alarms are permitted to be battery operated. 
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Section 6.3. Chimneys and Venting Equipment ¢ 
6.3.1. General 


6.3.1.1. Requirement for Venting 


(1) Except as provided in Articles 6.3.1.2. and 6.3.1.3., the products of combustion from solid fuel-burning appliances shall be 
vented in conformance with the requirements in the applicable appliance installation standards listed in Article 6.2.1.4. 


6.3.1.2. Masonry or Concrete Chimneys 
(1) Rectangular masonry or concrete chimneys not more than 12 m in height shall conform to Part 9 if they serve, 
(a) appliances with a combined total rated heat output of 120 kW or less, or 
(b) fireplaces. 


(2) Masonry or concrete chimneys other than those described in Sentence (1) shall be designed and installed in conformance 
with the appropriate requirements in NFPA 211, “Chimneys, Fireplaces, Vents and Solid Fuel-Burning Appliances”. 


6.3.1.3. Metal Smoke Stacks 


(1) Single wall metal smoke stacks shall be designed and installed in conformance with NFPA 211, “Chimneys, Fireplaces, 
Vents and Solid Fuel-Burning Appliances”. 
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@ Part 9 


Housing and Small Buildings 


Section 9.1. General 


9.1.1. Application 


9.1.1.1. Scope 


(1) The scope of this Part shall be as described in Subsection 1.1.2. of Division A. 


9.1.1.5. Proximity to Existing Above Ground Electrical Conductors 


(1) Where a building is constructed in close proximity to existing above ground electrical conductors, the requirements of 
Subsection 3.1.19. shall apply. 


9:4.1.7: Radon 


ee) (1) In addition to all other requirements, a building in the following designated areas shall be designed and constructed so 
that the annual average concentration of radon 222 does not exceed 200 Bq/m’ of air and the annual average concentration of 
the short lived daughters of radon 222 does not exceed 0.02 working levels inside the building for, 
(a) the City of Elliot Lake in the Territorial District of Algoma, 
(b) the Township of Faraday in the County of Hastings, and 
(c) the geographic Township of Hyman in the Territorial District of Sudbury. 


9.1.1.8. Building in Flood Plains 


(1) Buildings constructed on flood plains shall, 

(a) be designed and constructed in accordance with good engineering practice to withstand anticipated vertical and 
horizontal hydrostatic pressures acting on the structure, and 

(b) incorporate floodproofing measures that will preserve the integrity of exits and means of egress during times of flooding. 


9.1.1.9. Site Assembled and Factory-Built Buildings (See Appendix A.) 


(1) Except as provided in Sentence (2), a manufactured building intended for residential occupancy is deemed to comply with 

this Code if it is designed and constructed in compliance with, 

(a) CSA Z240.2.1, “Structural Requirements for Manufactured Homes’, if the building is constructed in sections not wider 
than 4.88 m, or 

(b) CSA A277, “Procedures for Factory Certification of Buildings” 


(2) The requirements of this Code shall apply to, 


(a) building components designed and constructed outside the place of manufacture, and 
(b) _ site installation of such buildings. 
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Section 9.3. Materials, Systems and Equipment € 


973515 Concrete 


9.3.1.1. General 


(1) Except as provided in Sentence (2), unreinforced and nominally reinforced concrete shall be designed, mixed, placed, 
cured and tested in accordance with the requirements for “R” class concrete stated in Clause 8.13 of CSA A23.1, “Concrete 
Materials and Methods of Concrete Construction’. 


(2) Unreinforced and nominally reinforced site-batched concrete shall be designed, mixed, placed and cured in accordance 
with Articles 9.3.1.2. to 9.3.1.9. 


(3) Except as provided in Sentence (4), Subsection 9.15.4. and Section 9.39., reinforced concrete shall be designed to conform 
to the requirements of Part 4. 


(4) For flat insulating concrete form walls not exceeding 2 storeys in building height, and having a maximum floor to floor 
height of 3 m, in buildings of light-frame construction containing only a single dwelling unit, the concrete and reinforcing shall 
comply with Part 4 or, 
(a) the concrete shall conform to CSA A23.1, “Concrete Materials and Methods of Concrete Construction’, with a maximum 
aggregate size of 19 mm, and 
(b) the reinforcing shall, 
(i) conform to CAN/CSA-G30.18-M, “Billet - Steel Bars for Concrete Reinforcement’, 
(ii) have a minimum specified yield strength of 400 MPa, and 
(iii) be lapped a minimum of 450 mm for 10M bars and 650 mm for 15M bars. c 


9.3.1.2. Cement 


(1) Cement shall meet the requirements of CAN/CSA-A3001, “Cementitious Materials for Use in Concrete”. 


9.3.1.3. Concrete in Contact With Sulfate Soil 


(1) Concrete in contact with sulfate soil, which is deleterious to normal cement, shall conform to the requirements in Clause 
4.1.1.6. of CSA A23.1, “Concrete Materials and Methods of Concrete Construction”. 


9.3.1.4. Aggregates 
(1) Aggregates shall, 
(a) consist of sand, gravel, crushed rock, crushed air-cooled blast furnace slag, expanded shale or expanded clay conforming 


to CSA A23.1, “Concrete Materials and Methods of Concrete Construction’, and 
(b) be clean, well-graded and free of injurious amounts of organic and other deleterious material. 


9.3.1.5. Water 
(1) Water shall be clean and free of injurious amounts of oil, organic matter, sediment or any other deleterious material. 
9.3.1.6. Compressive Strength 
(1) Except as provided elsewhere in this Part, the compressive strength of unreinforced concrete after 28 days shall be not 
less than, 
(a) 32 MPa for garage floors, carport floors and all exterior flatwork, e 


(b) 20 MPa for interior floors other than those for garages and carports, and 
(c) 15 MPa for all other applications. 
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& (2) Concrete used for garage and carport floors and exterior steps shall have air entrainment of 5 to 8%. 
9.3.1.7. | Concrete Mixes 


(1) For site-batched concrete, the concrete mixes described in Table 9.3.1.7. shall be considered acceptable if the ratio of water 
to cementing materials does not exceed, 

(a) 0.45 for garage floors, carport floors and all exterior flatwork, 

(b) 0.65 for interior floors other than those for garages and carports, and 

(c) 0.70 for all other applications. 


(2) ‘The size of aggregate in unreinforced concrete mixes referred to in Sentence (1) shall not exceed, 
(a) 1/5 the distance between the sides of vertical forms, or 
(b) 1/3 the thickness of flatwork. 


Table 9.3.1.7. 


Concrete Mixes 
Forming Part of Sentence 9.3.1.7.(1) 


Materials, volume 


Maximum Size of Coarse Fine Aggregate Coarse Aggregate 
Cement 
Aggregate, mm (damp average coarse sand) (gravel or crushed stone) 


Notes to Table 9.3.1.7.: 
(1) A40 kg bag of cement contains 28 L. 


9.3.1.8. Admixtures 


(1) Admixtures shall conform to ASTM C260, “Air-Entraining Admixtures for Concrete’, or ASTM C494 / C494M, 
“Chemical Admixtures for Concrete’, as applicable. 


9.3.1.9. Cold Weather Requirements 
(1) When the air temperature is below 5°C , concrete shall be, 
(a) kept at a temperature of not less than 10°C or more than 25°C while being mixed and placed, and 


(b) maintained at a temperature of not less than 10°C for 72 h after placing. 


(2) No frozen material or ice shall be used in concrete described in Sentence (1). 


9.3.2. Lumber and Wood Products 


9.3.2.1. Grade Marking 


(1) Lumber for joists, rafters, trusses and beams and for the uses listed in Table 9.3.2.1. shall be identified by a grade stamp to 
©) indicate its grade as determined by the NLGA, “Standard Grading Rules for Canadian Lumber”. (See Appendix A.) 
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Table 9.3.2.1. ¢ 
Minimum Lumber Grades for Specific End Uses“ 
Forming Part of Sentences 9.3.2.1.(1) and 9.3.2.2.(1) 


Boards 
Paragraph in the NLGA Grading Rules 
Under Which Boards are Graded 
Use j 
Ai Shed Eastern White Pine All Species 
PoC es & Red Pine 
Para 113 Para 114 Para 118 


Stud wall framing (loadbearing members) sa alas’ eae 


| = | Stu, Utility, No. 3 
0. 3 Common 
0.5 Common | No.5 Common _| | 

7 


No. 5 Common 

| i Standard, No.2_| 

[| = Standard | 
Standard | No.4Common [ = — 
|__No.3 Common “I esemep\ I 


No. 3 Common 
No.3Common | Standard No. 3 Common 
Wall sheathing when required as a nailing base No. 4 Common Utilit | No.4Commonn | — | 
Wall sheathing not required as a nailing base No. 5 Common Economy | iNO::5 Common |__ AM — 
Column 1 2 
Notes to Table 9.3.2.1.: € 


(1) See Appendix A. 


9.3.2.2. Lumber Grades 


(1) Except for joists, rafters, trusses and beams, visually graded lumber shall conform to the grades in Table 9.3.2.1. 


9.3.2.3. Machine Stress Rated Lumber 


(1) Machine stress rated lumber shall conform to the requirements of Subsection 4.3.1. 


9.3.2.4. OSB, Waferboard and Plywood Marking 
(1) OSB, waferboard and plywood used for roof sheathing, wall sheathing and subflooring shall be legibly identified on the 
face of the material indicating, 
(a) the manufacturer of the material, 


(b) the standard to which it is produced, and 
(c) that the material is of an exterior type. 


9.3.2.5. Moisture Content 


(1) Moisture content of lumber shall be not more than 19% at the time of installation. 


9.3.2.6. Lumber Dimensions 


(1) Lumber dimensions referred to in this Part are actual dimensions determined in conformance with CSA O141, “Softwood 


Lumber”. 


be ; 30 
Ontario 


2012 BUILDING CODE FOR HOUSING Division B 9.3.2.9. 


S) 9.3i2.7% Panel Thickness Tolerances 


(1) The thickness specified in this Part for plywood, hardboard, particleboard, OSB and waferboard shall be subject to the 
tolerances permitted in the standards referenced for these products unless specifically indicated in this Part. 


9.3.2.8. Undersized Lumber 


(1) Joist, rafter, lintel and beam members up to 5% less than the actual Canadian standard sizes are permitted to be used 
provided the allowable spans for the grace and species of lumber under consideration are reduced 5% from those shown in the 
span tables for full size members. (See Appendix A.) 


9.3.2.9. Termite and Decay Protection 


(1) In localities where termites are known to occur, 

(a) clearance between structural wood elements and the finished ground level directly below them shall be not less than 450 
mm and, except as provided in Sentence (2), all sides of the supporting elements shall be visible to permit inspection, or 

(b) structural wood elements, supported by elements in contact with the ground or exposed over bare soil, shall be pressure- 
treated with a chemical that is toxic to termites. 


(2) In localities where termites are known to occur and foundations are insulated or otherwise finished in a manner that could 
conceal a termite infestation, 
(a) a metal or plastic barrier shall be installed through the insulation and any other separation or finish materials 
above finished ground level to control the passage of termites behind or through the insulation, separation or finish 
materials, and 
(b) all sides of the finished supporting assembly shall be visible to permit inspection. 


a) (3) Structural wood elements shall be pressure-treated with a preservative to resist decay, where the vertical clearance 
between structural wood elements and the finished ground level is less than 150 mm. (See Appendix A.) 


(4) In localities where termites are known to occur and where windows or other openings at or below grade contain wood 
elements, the bottom of window wells or adjacent ground shall be at least 150 mm below the nearest wood unless the wood is 
pressure-treated with a chemical toxic to termites. (See Appendix A.) 


(5) Structural wood elements used in retaining walls and cribbing shall be pressure-treated with a preservative to resist 
decay, where, 

(a) the retaining wall or cribbing supports ground that is critical to the stability of building foundations, or 

(b) the retaining wall or cribbing is greater than 1.2 m in height. 


(6) Where wood is required by this Article to be treated to resist termites or decay, such treatment shall be in accordance with 
Table 2, “Use Categories for Specific Products, Uses, and Exposures’, of CAN/CSA-O80.1, “Specification of Treated Wood’, as 
follows: 
(a) Use Category 1, where the wood member is used in, 
(i) interior construction, 
(ii) above-ground applications, and 
(iii) applications where the wood member remains dry, 
(b) Use Category 2, where the wood member is used in, 
(i) interior construction, 
(ii) above-ground applications, and 
(iii) applications where the wood member may be subjected to occasional sources of moisture, 
(c) Use Category 3.2, where the wood member is used in, 
(i) exterior construction, 


&) (ii) above-ground applications, and 
(iii) applications where the wood member is uncoated or is used in a configuration conducive to moisture accumulation, 
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(d) Use Category 4.1, where, ¢ 
(i) the wood member is used in contact with the ground, 
(ii) the wood member is used in contact with fresh water, or 
(iii) the vertical clearance between the wood element and the finished ground level is less than 150 mm and the wood 
elements are not separated from permeable supporting materials by a moisture barrier, or 
(e) Use Category 4.2, where the wood member is used in critical structural components, including permanent wood 
foundations. 


(7) Where wood is protected in accordance with Use Category 1 or Use Category 2 using an inorganic boron preservative, the 

wood shall be, 

(a) protected from direct exposure to water during and after the completion of construction, and 

(b) separated from permeable supporting materials by a moisture barrier that is resistant to all expected mechanisms of 
deterioration in the service environment if the vertical clearance to the ground is less than 150 mm. 


(8) Wood that is required by this Article to be treated to resist termites or decay shall be identified by a mark to indicate the 
type of preservative used and conformance to the relevant required Use Category. 


9.3.3. Metal 


9.3.3.1. Sheet Metal Thickness 


(1) Minimum thicknesses for sheet metal material required in this Part refer to the actual minimum base metal thicknesses 
measured at any point of the material, and in the case of galvanized steel described in Sentence 9.3.3.2.(1), include the thickness 
of the galvanizing coating unless otherwise indicated. 


9373.2: Galvanized Sheet Steel € 


(1) Where sheet steel is required to be galvanized, it shall be metallic-coated with zinc or an alloy of 55% aluminium-zinc 

meeting the requirements of, 

(a) ASTM A653 / A653M, “Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvanealed) by the Hot-Dip 
Process’, or 

(b) ASTM A792 / A792M, “Sheet Steel, 55% Aluminum-Zinc Alloy-Coated by the Hot Dip Process’. 


(2) Where galvanized sheet steel is intended for use in locations exposed to the weather or as a flashing material, it shall have 


a zinc coating not less than the G90 (Z275) coating designation or an aluminum-zinc alloy coating not less than the AZM150 
coating designation, as referred to in Sentence (1). 


Section 9.4. Structural Requirements 


9.4.1. Structural Design Requirements and Application Limitations 


9.4.1.1. General (See Appendix A.) 


(1) Subject to the application limitations defined elsewhere in this Part, structural members and their connections shall, 

(a) conform to requirements provided elsewhere in this Part, 

(b) be designed according to good engineering practice such as provided in the CWC, “Engineering Guide for Wood Frame 
Construction’, or 

(c) be designed according to Part 4 using the loads and deflection and vibration limits specified in, 


(i) this Part, or ( 
(ii) Part 4. \ 
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Where floor framing is designed in accordance with Clause (1)(b) or (c) and where supporting wall framing and 


(2) 
@ fastenings or footings are designed according to Clause (1)(a), the specified live load on the floor shall not exceed 2.4 kPa. 


(3) 


Location-specific information for structural design, including snow and wind loads and seismic spectral response 


accelerations, shall be determined according to MMAH Supplementary Standard SB-1, “Climatic and Seismic Data”. (See 
Appendix A.) 


9.4.2. Specified Loads 


9.4.2.1. 


(1) 


Application 


This Subsection applies to light-frame construction whose wall, floor and roof planes are generally comprised of frames of 


small repetitive structural members, and where, 


(a) the roof and wall planes are clad, sheathed or braced on at least one side, 
(b) the small repetitive structural members are spaced not more than 610 mm o.c., 
(c) the clear span of any structural member does not exceed 12.20 m, 
(d) the maximum deflection of the structural roof members conforms to Article 9.4.3.1., 
(e) the maximum total roof area, notwithstanding any separation of adjoining buildings by firewalls, is 4 550 m’, and 
(f) for flat roofs, there are no significant obstructions on the roof, such as parapet walls, spaced closer than the distance 
calculated by, 
D, = 10(H, - 0.8. / y) 
where, 
D, = minimum distance between obstructions, m, 
> H, = height of the obstruction above the roof, m, 
S, = ground snow load, kPa, and 
= unit weight of snow, kN/m’, 
(See Appendix A.) 
9.4.2.2. Specified Snow Loads 
(1) Except as provided in Sentences (2) and (3), specified snow loads shall be not less than those calculated using the 


following formula: 


(2) 
(3) 


S=C,-S +8, 
where, 
S = specified snow load, 


C, = basic snow load roof factor, which is 0.45 where the entire width of a roof does not exceed 4.3 m and 0.55 for 
all other roofs, 


S. = 1-in-50 year ground snow load in kPa, determined according to MMAH Supplementary Standard SB-1, 
“Climatic and Seismic Data’, and 


S = associated 1-in-50 year rain load in kPa, determined according to MMAH Supplementary Standard 
SB-1, “Climatic and Seismic Data’. 


In no case shall the specified snow load be less than 1 kPa. 


Bow string, arch or semi-circular roof trusses having an unsupported span greater than 6 m shall be designed in 


conformance with the snow load requirements in Subsection 4.1.6. 
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9.4.2.3. Platforms Subject to Snow and Occupancy Loads ¢ 


(1) Balconies, decks and other accessible exterior platforms intended for an occupancy and subject to snow loads shall be 
designed to carry the specified roof snow load or 1.9 kPa, whichever is greater, where the platform, or each segregated area of 
the platform, serves a single dwelling unit. (See Appendix A.) 


9.4.2.4. Attics and Roof Spaces 


(1) Ceiling joists or truss bottom chords in residential attic or roof spaces having limited accessibility that precludes the 
storage of equipment or material shall be designed for a total specified load of not less than 0.35 kPa, where the total specified 
load is the sum of the specified dead load plus the specified live load of the ceiling. (See Appendix A.) 


9.4.3. Deflections 


9.4.3.1. Deflections 
(1) The maximum deflection of structural members shall conform to Table 9.4.3.1. 


(2) Dead loads need not be considered in computing deflections referred to in Sentence (1). 


Table 9.4.3.1. 
Maximum Deflections 
Forming Part of Sentence 9.4.3.1.(1) 


iv Max. Allowable Deflection as an 
Structural Members Type of Ceiling Supported Expressed Ratio of the Clear Span 


1/180 
Roof rafters, roof joists and roof beams Other than plaster or gypsum board 1/240 
Plaster or gypsum board 1/360 


Ceiling joists Other than plaster or gypsum board 1/240 

9) Plaster or gypsum board 1/360 
Floor beams, floor joists and floor decking 1/360 
Beams, joists and decking for balconies, decks and other | Serving a single dwelling unit 1/240 


accessible exterior platforms 1/360 


9.4.4. Foundation Conditions 


9.4.4.1. Allowable Bearing Pressures 


(1) Footing sizes for shallow foundations shall be, 
(a) determined in accordance with Section 9.15., or 
(b) designed in accordance with Section 4.2. using, 
(i) the maximum allowable bearing pressures in Table 9.4.4.1., or 
(ii) allowable bearing pressures determined from subsurface investigation. 
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Table 9.4.4.1. 
Allowable Bearing Pressure for Soil or Rock“) 
Forming Part of Sentence 9.4.4.1.(1) 


Maximum Allowable Bearing 
150 

Dense or compact silt 100 
150 
75 
40 
200 
300 


Notes to Table 9.4.4.1.: 
(1) See Appendix A. 


Pressure, kPa 


2 


(2) ‘The design procedures described in Section 4.2. are permitted to be used in lieu of the design procedures in 
this Subsection. 


(3) ‘The design procedures described in Section 4.2. shall be used where, 

(a) deep foundations are used, 

(b) the footing size falls outside the scope of this Section, or 

(c) the foundation is constructed on peat, filled ground or on sensitive clays as described in Article 9.15.1.1. 


@ 9.4.4.2. Foundation Capacity in Weaker Soil and Rock 


(1) Where a soil or rock within a distance equal to twice the footing width below the bearing surface has a lower allowable 
bearing pressure than that at the bearing surface as shown in Article 9.4.4.1., the design capacity of the foundation shall not be 
greater than would cause the weakest soil or rock to be stressed beyond its allowable bearing pressure. 


(2) In calculating subsurface pressures referred to in Sentence (1), the loads from the footings shall be assumed to be 
distributed uniformly over a horizontal plane within a frustum extending downward from the footing at an angle of 60° to the 
horizontal. 


9.4.4.3. High Water Table 


(1) Where a foundation bears on gravel, sand or silt, and the water table is within a distance below the bearing surface equal to 
the width of the foundation, the allowable bearing pressure shall be 50% of that determined in Article 9.4.4.1. 


9.4.4.4. Soil Movement 


(1) Where a foundation is located in an area where soil movement caused by changes in soil moisture content, freezing, or 
chemical-microbiological oxidation is known to occur to the extent that it will damage a building, measures shall be taken 
to preclude such movement or to reduce the effects on the building so that the building’ stability and the performance of 
assemblies will not be adversely affected. (See Appendix A.) 


9.4.4.6. Walls Supporting Drained Earth (See Appendix A.) 


(1) Except where constructed in accordance with Section 9.15., walls supporting drained earth shall be designed, 

(a) fora pressure equivalent to that exerted by a fluid with a density of not less than 480 kg/m’ and a depth equal to that of 
the retained earth, or 

(b) in accordance with Section 4.2. so as to be able to resist the loads and effects described in Article 4.1.2.1, 
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(2) Walls supporting other than drained earth shall be designed, ¢ 
(a) for the pressure described in Clause (1)(a) plus the fluid pressure of the surcharge, or 
(b) in accordance with Section 4.2. so as to be able to resist the loads and effects described in Article 4.1.2.1. 


Section 9.5. Design of Areas, Spaces and Doorways 


9.5.1. General 


9.5.1.1. Application 


(1) Except as otherwise specified in this Part, this Section applies only to dwelling units that are intended for use on a 
continuing or year-round basis as the principal residence of the occupant. 


9.5.1.2. Method of Measurement 


(1) Except as otherwise specified in this Part, the areas, dimensions and heights of rooms or spaces shall be measured 
between finished wall surfaces and between finished floor and ceiling surfaces. 


9.5.1.3. Floor Areas 


(1) Minimum floor areas specified in this Section do not include closets or built-in bedroom cabinets unless otherwise 
indicated. 


9.5.1.4. Combination Rooms (See Appendix A.) ¢ 


(1) Two or more areas may be considered as a combination room if the opening between the areas occupies the larger of 3 m? 
or 40% or more of the wall measured on the side of the dependent area. 


(2) Where the dependent area is a bedroom, direct passage shall be provided between the two areas. 


(3) The opening required in Sentence (1) shall not contain doors or windows. 


9.5.1.5. Lesser Areas and Dimensions 


(1) Areas of rooms and spaces are permitted to be less than required in this Section provided it can be shown that the rooms 
and spaces are adequate for their intended use, such as by the provision of built-in furniture to compensate for reduced sizes. 


9.5.2. Barrier-Free Design 


9.5.2.3. Stud Wall Reinforcement 


(1) If wood wall studs or sheet steel wall studs enclose the main bathroom in a dwelling unit, reinforcement shall be installed 
to permit the future installation of the following: 

(a) for a water closet, a grab bar described in Clauses 3.8.3.8.(3)(a) and a grab bar described in Clause 3.8.3.8.(3)(c), 

(b) for a shower, a grab bar described in Clause 3.8.3.13.(2)(f), and 

(c) for a bathtub, a grab bar described in Clause 3.8.3.13.(4)(c). 

(See Appendix A.) 
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&) 3.8.3. Design Standards 


3.8.3.8. Water Closet Stalls 


(3) Where a water closet is located in accordance with Clause (2)(a), 
(a) agrab bar conforming to Sentences (5) and (7) shall be provided on the side wall referred to in Subclause (2)(a)(i), and 
(c) agrab bar conforming to Sentences (6) and (7) shall be provided on the wall behind the water closet. 


(5) A grab bar described in Clause (3)(a) shall, 

(a) be continuous L-shaped with 760 mm long horizontal and vertical components, and 

(b) be wall mounted with the horizontal component 750 mm above the finished floor and the vertical component 150mm 
in front of the water closet. 

(See Appendix A.) 


(6) A grab bar described in Clause (3)(c) or (4)(b) shall, 

(a) beat least 600 mm in length, and 

(b) be wall mounted horizontally from 840 mm to 920 mm above the finished floor and, where the water closet has a water 
tank, be wall mounted 150 mm above the tank. 


(7) A grab bar described in Clause (3)(a) or (c) or (4)(b) shall, 

(a) be installed to resist a load of at least 1.3 KN applied vertically or horizontally, 
(b) be not less than 35 mm and not more than 40 mm in diameter, 

(c) have aclearance of 50 mm from the wall, and 

(d) havea slip-resistant surface. 

(See Appendix A.) 


&) 3.8.3.13. Showers and Bathtub 


(2) A barrier-free shower required by Sentence (1) shall, 

(f) have a wall mounted continuous L-shaped grab bar conforming to Sentence 3.8.3.8.(7) and located between the shower 
head and the controls, with the horizontal component of the grab bar mounted not more than 850 mm above the finished 
floor, (See Appendix A.) 


(4) Individual bathtubs that are provided for the use of patients or residents in buildings of Group B, Division 2 or 3 
occupancy shall have, 
(c) unless the bathtub is free-standing, a continuous L-shaped grab bar conforming to Sentence 3.8.3.8.(7) with 900 mm long 
horizontal and vertical components mounted with, 
(i) the horizontal component located not less than 150 mm and not more than 200 mm above and parallel to the rim of 
the bathtub, and 
(ii) the vertical component located not less than 300 mm and not more than 450 mm from the control end of the 
bathtub 


9.5.3. Ceiling Heights 
9.5.3.1. Ceiling Heights of Rooms or Spaces 
(1) The ceiling heights of rooms or spaces in residential occupancies and live/work units shall conform to Table 9.5.3.1. 


(2) Areas in rooms or spaces over which ceiling height is not less than the minimum specified in Table 9.5.3.1. shall be 
contiguous with the entry or entries to those rooms or spaces. 
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Table 9.5.3.1. 
Room Ceiling Heights 
Forming Part of Sentences 9.5.3.1.(1) and (2) 


Minimum Heights" 


Living room or space, dining room or space, kitchen or — | 2 300 mm over at least 75% of the required floor area with a clear height of 
kitchen space 2 100 mm at any point over the required area 


2 300 mm over at least 50% of the required area or 2 100 mm over all of the 
required floor area. Any part of the floor having a clear height of less than 
1 400 mm shall not be considered in computing the required floor area 


Basement wees 2 100 mm over at least 75% of the basement area except that under beams 
P and ducts the clearance is permitted to be reduced to 1 950 mm 
Bathroom, water closet room or laundry area above grade ; Aah in any area where a person would normally be in a standing 
Passage, hall or main entrance vestibule and finished 
2 100 mm 
rooms not specifically mentioned above 


Notes to Table 9.5.3.1.: 
(1) Area of the space shall be measured at floor level. 


Bedroom or bedroom space 


9.5.3.2. Mezzanines 


(1) The ceiling height above and below a mezzanine floor assembly in all occupancies shall be not less than 2 100 mm. 
9:5.3.3. Storage Garages 

(1) The clear height in a storage garage shall be not less than 2 000 mm. 
9.5.4. Living Rooms or Spaces Within Dwelling Units 


9.5.4.1. Areas of Living Rooms and Spaces 


(1) Living areas within dwelling units, either as separate rooms or in combination with other spaces, shall have an area not less 
than 13.5 m?, 


(2) Where the area of a living space is combined with a kitchen and dining area, the living area alone in a dwelling unit that 
contains sleeping accommodation for not more than two persons shall be not less than 11 m’. 


9.5.5. Dining Rooms or Spaces Within Dwelling Units 


9.5.5.1. Area of Dining Rooms or Spaces 
(1) A dining space in combination with other space shall have an area of not less than 3.25 m?. 


(2) Dining rooms not combined with other space shall have a minimum area of 7 m’. 
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& 9.5.6. Kitchens Within Dwelling Units 


9.5.6.1. Kitchen Areas 
(1) Kitchen areas within dwelling units either separate from or in combination with other spaces, shall have an area of not less 


than 4.2 m? including the area occupied by the base cabinets, except that in dwelling units containing sleeping accommodation 
for not more than two persons, the minimum area shall be 3.7 m’. 


9.5.7. Bedrooms or Spaces in Dwelling Units and Dormitories 


9.5.7.1. Areas of Bedrooms 


(1) Except as provided in Articles 9.5.7.2. and 9.5.7.3., bedrooms in dwelling units shall have an area not less than 7 m? where 
built-in cabinets are not provided and not less than 6 m” where built-in cabinets are provided. 


9.5.7.2. Areas of Master Bedrooms 


(1) Except as provided in Article 9.5.7.3., at least one bedroom in every dwelling unit shall have an area of not less than 9.8 m7 
where built-in cabinets are not provided and not less than 8.8 m” where built-in cabinets are provided. 


9.5.7.3. Areas of Combination Bedrooms 


(1) Bedroom spaces in combination with other spaces in dwelling units shall have an area not less than 4.2 m’. 


& 9.5.8. Combined Spaces 


9.5.8.1. Combined Living, Dining, Bedroom and Kitchen Spaces 
(1) Despite Subsections 9.5.4. to 9.5.7., where living, dining, bedroom and kitchen spaces are combined in a dwelling unit 


that contains sleeping accommodation for not more than two persons, the area of the combined spaces shall be not less 
than 13.5 m?. 


9.5.9. Bathrooms and Water Closet Rooms 


9.5.9.1. Space to Accommodate Fixtures 


(1) In every dwelling unit an enclosed space of sufficient size shall be provided to accommodate a water closet, lavatory and 
bathtub or shower stall. 


9.5.9.2. Doors to Rooms Containing Water Closets 


(1) A door shall be provided to each room containing a water closet within a dwelling unit. 


9.5.10. Hallways 


9.5.10.1. Hallway Width 


(1) The unobstructed width of a hallway within a dwelling unit shall be not less than 860 mm, except that the hallway width is 
&) permitted to be 710 mm, where, 


(a) there are only bedrooms and bathrooms at the end of the hallway furthest from the living area, and 
(b) asecond exit is provided, 
(i) in the hallway near the end furthest from the living area, or 


(ii) in each bedroom served by the hallway. 
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9.5.11. Doorway Sizes t 


9.5.11.1. Doorway Opening Sizes 


(1) Except as provided in Articles 9.5.11.3., 9.9.6.2. and 9.9.6.3., doorway openings within dwelling units shall be designed to 
accommodate at least the door sizes in Table 9.5.11.1. for swing-type doors or folding doors. 


Table 9.5.11.1. 
Minimum Door Sizes 
Forming Part of Sentence 9.5.11. iil 


Dwelling unit (required entrance) 
Vestibule or entrance hall 


_ 


Stairs to a floor level that contains a finished space 
All doors in at least one line of passage from the exterior to the basement 
Utility rooms 


Notes to Table 9.5.11.1.: 
(1) See Article 9.5.11.3. i 


Section 9.6. Glass 


9.6.1. General 


9.6.1.1. Application 


(1) This Section applies to, 
(a) glass in, 
(i) interior windows and interior doors and their sidelights, 
(ii) clothes closets, 
(iii) site-built exterior windows, doors and skylights, 
(iv) shower or bathtub enclosures, 
(v) glazed panels and partitions, and 
(b) the protection of glass. 


9.6.1.2. Material Standards for Glass 


(1) Glass shall conform to, 

(a) CAN/CGSB-12.1-M, “Tempered or Laminated Safety Glass,” 

(b) CAN/CGSB-12.2-M, “Flat, Clear Sheet Glass”, 

(c) CAN/CGSB-12.3-M, “Flat, Clear Float Glass”, 

(d) CAN/CGSB-12.4-M, “Heat-Absorbing Glass,” 
(e) CAN/CGSB-12.8, “Insulating Glass Units’, 

(f) CAN/CGSB-12.10-M, “Glass, Light and Heat Reflecting”, 
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(g) CAN/CGSB-12.11-M, “Wired Safety Glass’, or 
(h) ASTM E2190, “Insulating Glass Unit Performance and Evaluation”. 


(2) Mirrored glass doors are permitted to be used only at the entrance to clothes closets and shall conform to the 
requirements of CAN/CGSB-82.6-M, “Doors, Mirrored Glass, Sliding or Folding, Wardrobe”. (See Appendix A.) 


(3) Mirrored glass doors reinforced with a film backing shall meet the impact resistance requirements specified in CAN/ 
CGSB-12.5-M, “Mirrors, Silvered”. 


9.6.1.3. Structural Sufficiency of Glass 


(1) Glass shall be designed in conformance with CAN/CGSB-12.20-M, “Structural Design of Glass for Buildings”. (See 
Appendix A.) 


(2) The maximum area of individual panes of glass for doors shall conform to Table 9.6.1.3. 
Table 9.6.1.3. 


Maximum Glass Area for Doors® 
Forming Part of Sentence 9.6.1.3.(2) 


Maximum Glass Area, m? 
Type of Glass 


Glass 


Thickness, Annealed Multiple- Hest Full Fully Tempered 
mm Annealed | Glazed Factory-Sealed| Laminated Wired y Multiple-Glazed 
Strengthened | Tempered : 
Units Factory-Sealed Units 


Notes to Table 9.6.1.3.: 
(1) Not generally available. 
(2) See Appendix A. 


9.6.1.4. Types of Glass and Protection of Glass 


(1) Glass sidelights greater than 500 mm wide that could be mistaken for doors, glass in storm doors and glass in sliding 

doors within or at every entrance to a dwelling unit and in public areas shall be, 

(a) safety glass of the tempered or laminated type conforming to CAN/CGSB-12,1-M, “Tempered or Laminated Safety 
Glass’, or 

(b) wired glass conforming to CAN/CGSB-12.11-M, “Wired Safety Glass”. 


(2) Except as provided in Sentence (4), glass in entrance doors to dwelling units and in public areas, other than the entrance 
doors described in Sentence (1), shall be safety glass or wired glass of the type described in Sentence (1) where the glass area 


exceeds 0.5 m? and extends to less than 900 mm from the bottom of the door. 


(6) Glass, other than safety glass, shall not be used for a shower or bathtub enclosure. 
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Section 9.7. Windows, Doors and Skylights @ 


9.7.1. General 


+BY dg WE Application 
(1) This Section applies to, 
(a) windows, doors and skylights separating conditioned space from unconditioned space or the exterior, and 
(b) main entrance doors. 


(2) For the purpose of this Section, the term “skylight” refers to unit skylights, roof windows and tubular daylighting devices. 


(3) For the purpose of this Section, the term “doors” includes glazing in doors and sidelights for doors. 


9.7.2. Required Windows, Doors and Skylights 
9.7.2.1. | Entrance Doors 
(1) A door shall be provided at each entrance to a dwelling unit. 
(2) Main entrance doors to dwelling units shall be provided with, 
(a) adoor viewer or transparent glazing in the door, or 
(b) a sidelight. 
9.7.2.2. | Other Requirements for Windows, Doors and Skylights Gc 
(1) Windows and skylights installed to provide required non-heating season ventilation shall conform to Article 9.32.2.1. 


(2) Windows and doors installed to provide the required means of egress from bedrooms shall conform to Subsection 9.9.10. 


(3) Windows and doors installed to provide the required access to a building for firefighting purposes shall conform to 
Subsection 9.10.20. 


(4) ‘The protection of window and door openings against persons falling through the window or door opening shall conform 
to Article 9.8.8.1. 


(6) ‘The location and protection of windows, doors and skylights in order to control the spread of fire shall conform to 
Subsection 9.10.12. 


(7) Doors between dwelling units and attached garages shall conform to Article 9.10.13.15. 
(8) ‘The surface flame-spread rating for doors and skylights shall conform to Article 9.10.17.1. 
9.7.2.3. | Minimum Window Areas 


(1) Except as required in Article 9.9.10.1. and Sentence (3), the minimum window glass area for rooms in buildings of 
residential occupancy or rooms that are used for sleeping shall conform to Table 9.7.2.3. 
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® Table 9.7.2.3. 
Glass Areas for Rooms of Residential td 
Forming Part of Sentence 9.7.2.3.(1 


Cocaton Minimum Unobstructed Glass Area. | Minimum Unobstructed Glass Area 
With No Electric Lighting With Electric Lighting 
Laundry, basement recreation room, unfinished basement 4% of area served Windows not required 
Water closet room Windows not required 


Kitchen, 

kitchen space, 

kitchen alcove 

rooms and dining rooms 
Bedrooms and other finished rooms not mentioned above 
Column 1 


10% of area served Windows not required 


10% of area served 10% of area served 
5% of area served") 5% of area served") 


Notes to Table 9.7.2.3.: 
(1) See Subsection 9.9.10. 


(2) The unobstructed glass area of a door or skylight is considered equivalent to that of a window. 


(4) Where rooms with different requirements for window glass area are combined as described in Sentence 9.5.1.4.(1), the 
more restrictive requirement shall govern. 


9.7.3. Performance of Windows, Doors and Skylights 


Jy 9.7.3.1. | General Performance Criteria 


(1) Except as provided in Sentences (2) to (4), windows, doors and skylights and their components separating conditioned 
space from unconditioned space or the exterior shall be designed, constructed and installed so that, when in the closed 
position, they, 

(a) resist the ingress of precipitation into interior space, 

(b) resist wind loads, 

(c) control air leakage, 

(d) resist the ingress of insects and vermin, 

(e) where required, resist forced entry, and 

(f) are easily operable, unless they are fixed units. 


(2) Skylights and their components shall be designed, constructed and installed so that, when in the closed position, they 
resist snow loads. 


(3) Main entrance doors and their components shall be designed, constructed and installed so that, when in the closed 
position, they, 

(a) control air leakage, 

(b) resist the ingress of insects and vermin, 

(c) resist forced entry, and 

(d) are easily operable. 
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(4) Storm doors, sliding doors and their components shall be designed, constructed and installed so that, when in the closed © 
position, they, 

(a) resist wind loads, 

(b) control air leakage to a minimum allowable 5 m*h/m and a maximum allowable 8.35 m*h/m, 

(c) resist the ingress of insects and vermin, and 

(d) are easily operable. 


(5) Compliance with the performance requirements described in Sentences (1) to (4) shall be demonstrated by, 
(a) compliance with the requirements in, 

(i) Subsection 9.7.4. or 9.7.5., and 

(ii) Subsection 9.7.6., or 
(b) design and construction conforming to Part 5. 


9.7.3.2. Heat Transfer Performance 


(1) Windows, doors and skylights described in Clause 9.7.1.1.(1)(a) and their components shall be designed, constructed and 
installed to, 

(a) minimize surface condensation on the warm side of the component, and (See Appendix A.) 

(b) ensure comfortable conditions for the occupants. 


(2) Compliance with the heat transfer performance requirements described in Sentence (1) shall be demonstrated by, 


(a) compliance with the requirements in Article 9.7.3.3., or 
(b) design and construction conforming to Part 5. 


9.7.3.3. Thermal Characteristics of Windows, Doors and Skylights 


(1) Except as permitted in Sentence (2), metal frames and sash of windows, doors and skylights shall incorporate a & 
thermal break. 


(2) Windows and doors described in Sentence (1) do not require a thermal break where they are installed as, 
(a) vehicular access doors, 

(b) storm windows and doors, or 

(c) windows and doors that are required to have a fire-resistance rating. 


(3) Windows, doors and skylights, with or without storm doors or sash, that are installed in buildings where the intended 
use of the interior space will not result in high moisture generation shall have a maximum thermal transmittance (U-value) or 
minimum temperature index (I) in accordance with Table 9.7.3.3. 


(4) Windows, doors and skylights, with or without storm doors or sash, that are installed in portions of buildings where the 
intended use of the interior space will result in high moisture generation shall be designed in conformance with Subsection 5.3. 
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Table 9.7.3.3. 
>) Maximum U-value or Minimum Temperature Index (I) for Windows, Doors and Skylights’ 
Forming Part of Sentence 9.7.3.3.(3) 


2.5% January Design Temperature 


Between -15°C and -30°C Colder than -30°C 


[Windows and Coots], 20 rere eet = mrgge Sewer yee mar yaeen rretper eerie, see tre 
aS ea ee a, ee en ee a eee ee 
A A ER 


Notes to Table 9.7.3.3.: 

(1) U-values for specific products can be determined according to measures referenced in AAMA/WDMAICSA 101/1.S.2/A440, 
“NAFS - North American Fenestration Standard/Specification for Windows, Doors, and Skylights”. Temperature index (1) is 
determined according to the physical test procedure given in CSA A440.2/A440.3, “Fenestration Energy Performance/User Guide to 
CSA A440.2-09, Fenestration Energy Performance’. 

(2) There is no appropriate test procedure available for testing the condensation resistance of sloped glazing. 

(3) Where the U-value in this Table differs from the U-value provided in MMAH Supplementary Standard SB-10, “Energy Efficiency 
Requirements” or MMAH Supplementary Standard SB-12, “Energy Efficiency for Housing”, the most restrictive U-value shall apply. 


9.7.4. Manufactured Windows, Doors and Skylights 


9.7.4.1. Application 


(1) This Subsection applies to windows, doors and skylights that are within the scope of AAMA/WDMA/CSA 101/1.S.2/ 
A440, “NAFS - North American Fenestration Standard/Specification for Windows, Doors, and Skylights”. 


9.7.4.2. General 


(1) Manufactured and pre-assembled windows, doors and skylights and their installation shall conform to, 

(a) AAMA/WDMA/CSA 101/1.S.2/A440, “NAEFS - North American Fenestration Standard/Specification for Windows, 
Doors, and Skylights’, 

(b) CSA A440S1, “Canadian Supplement to AAMA/WDMA/CSA 101/1.S.2/A440, NAFS - North American Fenestration 
Standard/Specification for Windows, Doors, and Skylights’, 

(c) this Subsection, and 

(d) the applicable requirements in Subsection 9.7.6. 

(See Appendix A.) 


9.7.4.3. Performance Requirements 


(1) Performance grades for windows, doors and skylights shall be selected according to CSA A440S1, “Canadian Supplement 
to AAMA/WDMA/CSA 101/1.S.2/A440, NAFS - North American Fenestration Standard/Specification for Windows, Doors, 
and Skylights” so as to be appropriate for the conditions and geographic location in which the window, door or skylight will be 
installed. 


(2) Windows, doors and skylights shall conform to the performance grades selected under Sentence (1) when tested in 
accordance with AAMA/WDMA/CSA 101/1.S.2/A440, “NAFS - North American Fenestration Standard/Specification for 
Windows, Doors, and Skylights’. 


(3) The minimum level of performance required for windows, doors and skylights shall be that of the Performance Class R. 
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(4) Exterior wood doors shall conform to CAN/CSA-O132.2 Series, “Wood Flush Doors” and shall have legibly indicated @ 
on them, 

(a) the name of the manufacturer, 

(b) the standard to which they were produced, and 

(c) that they are of an exterior type. 


9.7.5. Site-Built Windows, Doors and Skylights 


OF 0e ki Application and Compliance 


(1) Materials, design, construction and installation of windows, doors and skylights that separate conditioned space from 
unconditioned space or the exterior but that are not within the scope of AAMA/WDMA/CSA 101/1.S.2/A440, “NAFS - North 
American Fenestration Standard/Specification for Windows, Doors, and Skylights” shall, 
(a) conform to, 

(i) this Subsection or Subsection 9.7.4., and 

(ii) the applicable requirements in Subsection 9.7.6., or 
(b) conform to Part 5. 


(2) Glass for site-built windows, doors, sidelights for doors, and skylights shall comply with Section 9.6. 


9.7.5.2. Resistance to Forced Entry for Doors 


(1) Except for exterior doors to garages and to other ancillary spaces, this Article applies to, 

(a) swinging entrance doors to dwelling units, 

(b) swinging doors between dwelling units and attached garages or other ancillary spaces, and 

(c) swinging doors that provide access directly or indirectly from a storage garage to a dwelling unit. & 
(See Appendix A.) 


(2) Doors, frames and hardware that conform to a security level of at least Grade 10 as described in the Annex to 
ASTM F476, “Security of Swinging Door Assemblies’, are not required to conform to Sentences (3) to (7). (See Appendix A.) 


(3) Except as provided in Sentence (2), wood doors described in Sentence (1) shall, 

(a) be solid core or stile-and-rail type, 

(b) be not less than 45 mm thick, and 

(c) if of the stile-and-rail panel type, have a panel thickness of not less than 19 mm, with a total panel area not more than half 
of the door area. 


(4) Except as provided in Sentence (2), doors described in Sentence (1) shall be provided with, 
(a) a deadbolt lock with a cylinder having no fewer than five pins, and 
(b) a bolt throw not less than 25 mm long, protected with a solid or hardened free-turning ring or bevelled cylinder housing. 


(5) Except as provided in Sentence (2), an inactive leaf in double doors used in locations specified in Sentence (1) shall be 
provided with heavy-duty bolts top and bottom having an engagement of not less than 15 mm. 


(6) Except as provided in Sentence (2), hinges for doors described in Sentence (1) shall be fastened, 

(a) to wood doors with wood screws not less than 25 mm long and to wood frames with wood screws such that at least two 
screws per hinge penetrate not less than 30 mm into solid wood, or 

(b) to metal doors and metal frames with machine screws not smaller than No. 10 and not less than 10 mm long. 

(See Appendix A.) 


(7) Except as provided in Sentence (2), strikeplates for deadbolts described in Sentence (4) shall be fastened, 
(a) to wood frames with wood screws that penetrate not less than 30 mm into solid wood, or 
(b) to metal frames with machine screws not smaller than No. 8 and not less than 10 mm long. 
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=) (8) Except for storm doors or screen doors, doors described in Sentence (1) that swing outward shall be provided with hinges 
or pins so that the doors cannot be removed when they are in the closed position. (See Appendix A.) 


(9) Solid blocking shall be provided on both sides at the lock height between the jambs for doors described in Sentence (1) 
and the structural framing so that the jambs will resist spreading by force. 


9.7.5.3, Resistance to Forced Entry for Windows 
(1) In dwelling units, windows, any part of which is located within 2 m of adjacent ground level, shall conform to the 


requirements for resistance to forced entry as described in Clause 5.3.5 of AAMA/WDMA/CSA 101/1.S.2/A440, “NAEFS - 
North American Fenestration Standard/Specification for Windows, Doors, and Skylights”. (See Appendix A.) 


9.7.6. Installation 


9.7.6.1. Installation of Windows, Doors and Skylights 
(1) The installation of windows, doors and skylights shall conform to CAN/CSA-A440.4, “Window, Door and Skylight 
Installation’, except that, 
(a) shims used to support windows, doors and skylights are permitted to be of treated plywood, and 
(b) protection from precipitation for walls incorporating windows or doors and for roofs incorporating skylights, and the 


interfaces of these walls with windows or doors and of roofs with skylights, shall conform to Section 9.27. 


(2) The installation of manufactured and pre-assembled windows, doors and skylights and the field assembly of manufactured 
window and door combination units shall conform to the manufacturer’s instructions. 


-) (3) Windows, doors and skylights shall be sealed to air barriers and vapour barriers. 
9.7.6.2. Sealants, Trim and Flashing 


(1) ‘The sealing compound used to seal the glass component of an insulating glazing unit to the sash component shall be 
compatible with the sealing compound used to edge seal the glass component. 


(2) Flashing used to protect openings shall conform to Articles 9.27.3.7. and 9.27.3.8. 


(3) Sealants shall be applied between window frames or trim and the exterior cladding or masonry in conformance with 
Subsection 9.27.4. 


(4) All unfinished portions of the frame and other components of aluminum windows, doors or skylights in contact with the 
edges of masonry, concrete, stucco or plaster shall be protected with an alkali-resistant coating. 


Section 9.8. Stairs, Ramps, Handrails and Guards 


9.8.1. Application 


9.8.1.1. General 


(1) This Section applies to the design and construction of interior and exterior stairs, steps, ramps, handrails and guards. 
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9.8.1.2. Stairs, Ramps, Landings, Handrails and Guards in Garages © 


(1) Except as provided in Sentence 9.8.6.2. (3), stairs, ramps, landings, handrails and guards in a garage that serves a single 
dwelling unit shall conform to the requirements for stairs, ramps, landings, handrails and guards within a dwelling unit. 


9.8.1.3. Exit Stairs, Ramps and Landings 


(1) Where a stair, ramp or landing forms part of an exit, the appropriate requirements in Sections 9.9. and 9.10. shall 
also apply. 


9.8.2. Stair Dimensions 


9.8.2.1. Stair Width 


(1) Except as provided in Sentence (2), required exit stairs and public stairs serving buildings of residential occupancy shall 
have a width, measured between wall faces or guards, of not less than 900 mm. 


(2) Atleast one stair between each floor level within a dwelling unit, and exterior stairs and required exit stairs serving a single 
dwelling unit, shall have a width of not less than 860 mm. 


9.8.2.2. Height Over Stairs 


(1) ‘The clear height over stairs shall be, 
(a) measured vertically, over the clear width of the stair, from a straight line tangent to the tread and landing nosings to the 


lowest point above, and 
(b) not less than, & 
(i) 1950 mm for stairs serving a single dwelling unit, and ; 
(ii) 2050 mm for stairs not serving a single dwelling unit. 


9.8.3. Stair Configurations 


9.8.3.1. Straight and Curved Runs in Stairs 
(1) Except as provided in Sentence (2), stairs shall consist of, 
(a) straight-runs, or 
(b) curved-runs. 
(2) Stairs within dwelling units shall consist of, 
(a) straight-runs, 
(b) curved-runs, 


(c) straight-runs with winders, or 
(d) straight-runs with curved-runs. 


9.8.3.3. Maximum Height of Stairs 


(1) The vertical height between any landings shall not exceed 3.7 m. 


9.8.4. Step Dimensions (See Appendix A.) 


9.8.4.1. Dimensions for Risers 


(1) ‘The rise, which is measured as the vertical nosing-to-nosing distance, shall conform to Table 9.8.4.1. 
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Table 9.8.4.1. 
Rise, Run and Tread Depth for Rectangular Treads 
Forming Part of Sentences 9.8.4.1.(1) and 9.8.4.2.(1) 


a ee 
FEY TES PRE ean a ee a RY ee 


Stair Type 


Service and mezzanines in live/work units‘’’ 
Private®) 


Column 1 


Notes to Table 9.8.4.1.: 


(2) Private stairs are interior stairs within dwelling units and exterior stairs serving a single dwelling unit or a garage that serves a single 
dwelling unit. 


9.8.4.2. Dimensions for Rectangular Runs and Treads 


(1) The run, which is measured as the horizontal nosing-to-nosing distance, and the tread depth of rectangular treads shall 
conform to Table 9.8.4.1. 


(2) ‘The depth of a rectangular tread shall be not less than its run and not more than its run plus 25 mm. 


9.8.4.3. Dimensions for Anglec Treads 


(1) Angled treads in required exit stairs shall conform to the requirements in Article 3.4.6.9. 


(2) Except as provided in Article 9.8.4.5., angled treads in other than required exit stairs shall have an average run, which is 
measured as the horizontal nosing-to-nosing distance, of not less than 200 mm and a minimum run of 150 mm. 


(3) The depth of an angled tread shall be not less than its run, measured as the horizontal nosing-to-nosing distance, at any 
point and not more than its run at any point plus 25 mm. 


9.8.4.4. Uniformity and Tolerances for Risers and Treads 


(1) Except as provided in Sentence (2), risers shall be of uniform height in any one flight with a maximum tolerance of, 
(a) 5mm between adjacent treads or landings, and 
(b) 10mm between the tallest and shortest risers in a flight. 


(2) Except for required exit stairs, where the top or bottom riser in a stair adjoins a sloping finished walking surface such as a 
garage floor, driveway or sidewalk, the height of the riser across the stair shall vary by not more than 1 in 12. 


(3) Treads shall have uniform run with a maximum tolerance of, 
(a) 5mm between adjacent treads, and 


(b) 10mm between the deepest and shallowest treads in a flight. 


(4) Where angled treads or winders are incorporated into a stair, the treads in all sets of angled treads or winders within a 
flight shall turn in the same direction. 


(5) The slope of treads shall not exceed 1 in 50. 
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9.8.4.5. Winders (See Appendix A.) © 
(1) Stairs within dwelling units are permitted to contain winders that converge to a centre point provided, 
(a) the winders turn through an angle of not more than 90°, 
(b) individual treads turn through an angle of not less than 30° or not more than 45°, and 


(c) adjacent winders turn through the same angle. 


(2) Where more than one set of winders described in Sentence (1) is provided in a single stairway between adjacent floor 
levels, such winders shall be separated in plan by at least 1 200 mm. 


9.8.4.6. Leading Edges of Treads 
(1) Leading edges of treads that are bevelled or rounded shall, 
(a) not reduce the required tread depth by more than 15 mm, and 


(b) not, in any case, exceed 25 mm horizontally. 
(See Appendix A.) 


9.8.5. Ramps 


9.8.5.1. Application 


(1) This Subsection applies to pedestrian ramps except ramps in a barrier-free path of travel. 


9.8.5.2. Ramp Width 


(2) Aramp serving a single dwelling unit shall have a width of not less than 860 mm. 


9.8.5.3. Height Over Ramps 
(1) The clear height over ramps shall be not less than, 


(a) 1950 mm for ramps serving a single dwelling unit, and 
(b) 2050 mm for ramps not serving a single dwelling unit. 


9.8.5.4. Slope 
(1) The slope of ramps shall be not more than, 


(a) 1in 10 for exterior ramps, and 
(b) 1in 10 for interior ramps serving residential occupancies 


9.8.5.5. Maximum Rise 
(1) Where the slope of the ramp is greater than 1 in 12, the maximum rise between floors or landings shall be 1 500 mm. 
9.8.6. Landings 


9.8.6.1. Application 
(1) This Subsection applies to landings, except landings for ramps in a barrier-free path of travel. 


(3) Finished floors, and ground surfaces with a slope not exceeding 1 in 50, at the top and bottom of stairs or ramps shall be a ) 
considered as landings. . 
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ey) 9.8.6.2. Required Landings 


(1) Except as provided in Sentences (2) to (4) and Sentence 9.9.6.6.(2), a landing shall be provided, 
(a) at the top and bottom of each flight of interior and exterior stairs, including stairs in garages, 
(b) at the top and bottom of every ramp with a slope greater than 1 in 50, and 

(c) where a doorway opens onto a stair or ramp. 


(2) Where a door at the top of a stair in a dwelling unit swings away from the stair, no landing is required between the 
doorway and the stair. 


(3) A landing may be omitted at the top of an exterior stair serving a garage or a secondary entrance to a single dwelling unit, 
including an entrance from an attached garage, provided, 

(a) the stair does not contain more than three risers, 

(b) except as provided in Clause (c), the door is a sliding door or swings away from the stair, and 

(c) where a storm or screen door is provided, it may swing over the stair if it is equipped with hardware to hold it open. 


(4) A landing may be omitted at the bottom of an exterior stair or ramp provided there is no obstruction, such as a gate or 
door, within the lesser of the width of the stair or ramp, or, 
(a) 900 mm for stairs or ramps serving a single dwelling unit 


9.8.6.3. Dimensions of Landings 


(1) Except as provided in Sentences (3) to (6), the width and length of landings shall comply with Table 9.8.6.3. (See 
Appendix A.) 


Table 9.8.6.3. 
) Dimensions of Landings 
Forming Part of Sentence 9.8.6.3.(1) 
In straight-run stair or ramp, or 


landing turning through less than 30°, | Width of stair or ramp Not less than 860 
within a dwelling unit 
In straight-run exterior stair or ramp, 
or exterior landing turning through Width of stair or ramp Not less than 900 
less than 30° 

Stairs and ramps 


serving a single (a) Not less than 230 measured at 


the inside edge of the landing, 
Landing turning through an angle of —_| Width of stair or ramp measured at and 
30° or more, but less than 90° right angle to path of travel (b) Not less than 370 measured 230 
from the inside edge of landing or 
handrail 


Landing turning through not less than | Width of stair or ramp measured at Not less than width of stair or ramp 
90° right angle to path of travel landing 


Me a ee er a a DE TS) Yk Cen he a 


dwelling unit 


(3) Where stairs or ramps of different widths adjoin a single landing, the minimum width of the landing shall be, 

(a) not less than the greater required stair or ramp width, where one or more of the stair or ramp widths do not exceed their 
respective required widths, or 

(b) not less than the lesser actual stair or ramp width, where all of the widths of the stairs or ramps exceed their respective 
required widths. 


2) (4) Where a door swings toward a stair, the full arc of the swing shall be over the landing. 


(5) The slope of landings shall not exceed 1 in 50. 
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(6) Where a doorway or stairway opens onto the side of a ramp, the landing shall extend for a distance of not less than 300 @ 
mm on either side of the doorway or stairway, except on a side abutting an end wall. 


9.8.6.4. Height Over Landings 
(1) The clear height over landings shall be not less than, 


(a) 1950 mm for landings serving a single dwelling unit, and 
(b) 2050 mm for landings not serving a single dwelling unit. 


9.8.7. Handrails 


9.8.7.1. Required Handrails 


(1) Except as provided in Sentences (2) to (4), a handrail shall be installed on stairs and ramps in conformance with 
Table 9.8.7.1. 


Table 9.8.7.1. 
Handrails for Stairs and Ramps 
Forming Part of Sentence 9.8.7.1.(1) 


Handrails Serving Stairs Handrails Serving Ramps 


Stairs > Ramps <1100mm | Ramps = 
Location of Stair or Stairs < 1 100 mm Wid : 
ear ie rae 1100mm Wide __| Wide 1 100 mm Wide 
Straight Curved All Straight or Curved 


Number of Sides Required to have a Handrail 
Within a dwelling unit 
All other locations 2 


LO ae 
[=~ Cohn SP an 2 ny nn EB UE EU ad SG nd EB | 


(3) A handrail is not required for stairs and ramps serving a single dwelling unit, where, 
(a) interior stairs have not more than two risers, 

(b) exterior stairs have not more than three risers, or 

(c) ramps rise not more than 400 mm. 


(4) Only one handrail is required on exterior stairs having more than three risers, provided such stairs serve a single dwelling 
unit. 


9.8.7.2. Continuity of Handrails (See Appendix A.) 


(2) For stairs or ramps serving a single dwelling unit, at least one required handrail shall be continuous throughout the length 
of the stair or ramp, except where interrupted by, 

(a) doorways, 

(b) landings, or 

(c) newel posts at changes in direction. 


9.8.7.4. Height of Handrails (See Appendix A.) 


(1) The height of handrails on stairs and ramps shall be measured vertically from the top of the handrail to, 
(a) astraight line drawn tangent to the tread nosings of the stair served by the handrail, or 
(b) the surface of the ramp, floor or landing served by the handrail. 


(2) Except as provided in Sentences (3) and (4), the height of handrails on stairs and ramps shall be, 
(a) not less than 865 mm, and 


(b) not more than 965 mm. 
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=) (3) Where guards are required, handrails required on landings shall be not more than 1 070 mm in height. 


(4) Handrails installed in addition to required handrails need not comply with Sentence (2). 


9.8.7.5. Ergonomic Design 


(1) Acclearance of not less than 50 mm shall be provided between a handrail and any surface behind it. 


(2) All handrails shall be constructed so as to be continually graspable along their entire length with no obstruction on or 
above them to break a handhold, except where the handrail is interrupted by newels at changes in direction. (See Appendix A.) 


9.8.7.6. Projections into Stairs and Ramps 


(1) Handrails and projections below handrails, including handrail supports and stair stringers, shall not project more than 
100 mm into the required width of a stair or ramp. 


9.8.7.7. Design and Attachment of Handrails (See Appendix A.) 


(1) Handrails and any building element that could be used as a handrail shall be designed and attached in such a manner as 
to resist, 

(a) aconcentrated load at any point of not less than 0.9 kN, and 

(b) for handrails other than those serving a single dwelling unit, a uniformly distributed load of 0.7 kN/m. 


(2) Where a handrail serving a single dwelling unit is attached to wood studs or blocking, the attachment shall be deemed to 
comply with Sentence (1), where, 

(a) the attachment points are spaced not more than 1.2 m apart, 

(b) the first attachment point at either end is located not more than 300 mm from the end of the handrail, and 

(c) the fasteners consist of no fewer than two wood screws at each point, penetrating not less than 32 mm into solid wood. 


9.8.8. Guards 


9.8.8.1. Required Guards (See Appendix A.) 


(1) Except as provided in Sentences (2) and (3), every surface to which access is provided for other than maintenance 
purposes, including but not limited to flights of steps and ramps, exterior landings, porches, balconies, mezzanines, galleries 
and raised walkways, shall be protected by a guard on each side that is not protected by a wall for the length, where, 

(a) there is a difference in elevation of more than 600 mm between the walking surface and the adjacent surface, or 

(b) the adjacent surface within 1.2 m from the walking surface has a slope of more than 1 in 2. 


(3) When an interior stair has more than two risers or an interior ramp rises more than 400 mm, the sides of the stair or 
ramp and the landing or floor level around the stairwell or ramp shall be protected by a guard on each side that is not protected 
by a wall. 


(4) Doors in buildings of residential occupancy, where the finished floor on one side of the door is more than 600 mm above 

the floor or other surface or ground level on the other side of the door, shall be protected by, 

(a) aguard in accordance with this Subsection, or 

(b) amechanism capable of controlling the free swinging or sliding of the door so as to limit any clear unobstructed opening 
to not more than 100 mm. 


(8) In dwelling units, glazing installed over stairs, ramps and landings that extends to less than 900 mm above the surface of 
the treads, ramp or landing shall be, 

(a) protected by guards in accordance with this Subsection, or 

(b) non-openable and designed to withstand the specified lateral loads for guards as provided in Article 4.1.5.14. 
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9.8.8.2. Loads on Guards (See Appendix A.) © 
(1) Except as provided in Sentence (5), guards shall be designed to resist the specified loads prescribed in Table 9.8.8.2. 
Table 9.8.8.2. 
Specified Loads for Guards 


Forming Part of Sentence 9.8.8.2.(1) 


Minimum Specified Loads 


Horizontal Load Applied Inward 
Location of Guard or Outward at any Point at the 
Minimum Required Height of the 


Horizontal Load Applied Inward or Evenly Distributed 
Outward on Elements Within the Guard, | Vertical Load Applied 


herd Including Solid Panels and Pickets at the Top of the Guard 


Guards within dwelling units and 
exterior guards serving not more 
than 2 dwelling units 


Notes to Table 9.8.8.2.: 


(1) The load that creates the most critical condition shall apply. 
(2) See Sentence (2). 


0.5 KN/m or concentrated load of | 0.5 KN applied over a maximum width of 


1.0 KN applied at any point") 300 mm and a height of 300 mm? Ont 


(2) Where the width and spacing of balusters in guards within dwelling units and in exterior guards serving not more than two 
dwelling units is such that three balusters can be engaged by a load imposed over a 300 mm width, the load shall be imposed so 
as to engage three balusters. 


(3) None of the specified loads prescribed in Table 9.8.8.2. need be considered to act simultaneously. 


(4) For guards within dwelling units and for exterior guards serving not more than 2 dwelling units, Table 9.8.8.2. need not 
apply where the guard construction has been demonstrated to provide effective performance. 


(5) Guards constructed in accordance with the requirements in MMAH Supplementary Standard SB-7, “Guards for Housing 
and Small Buildings” shall be deemed to satisfy the requirements of Sentence (1). 


9.8.8.3. Height of Guards (See Appendix A.) 
(1) Except as provided in Sentences (2) to (6), all guards shall be not less than 1 070 mm high. 
(2) All guards within dwelling units shall be not less than 900 mm high. 


(3) Exterior guards serving not more than one dwelling unit shall be not less than 900 mm high where the walking surface 
served by the guard is not more than 1 800 mm above the finished ground level. 


(4) Guards for flights of steps, except in required exit stairs, shall be not less than 900 mm high. 
(5) Except as provided in Sentence (6), the height of guards shall be not less than, 


(a) 920 mm for required exit stairs, and 
(b) 1070 mm around landings. 


(6) The height of guards for exterior stairs and landings more than 10 m above adjacent ground level shall be not less 
than 1 500 mm. 
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© (7) ‘The height of guards for stairs and landings shall be measured vertically from the top of the guard to, 
(a) astraight line drawn tangent to the tread nosings of the stair, or 
(b) the surface of the landing. 


9.8.8.5. Openings in Guards 


(1) Except as provided in Sentence (2), openings through any guard that is required by Article 9.8.8.1. shall be of a size that 
will prevent the passage of a spherical object having a diameter of 100 mm unless it can be shown that the location and size of 
openings that exceed this limit do not represent a hazard. (See Appendix A.) 


(3) Unless it can be shown that the location and size of openings that do not comply with the following limits do not 
represent a hazard, openings through any guard that is not required by Article 9.8.8.1. and that serves a building of other than 
industrial occupancy, shall be of a size that, 

(a) will prevent the passage of a spherical object having a diameter of 100 mm, or 


(b) will permit the passage of a spherical object having a diameter of 200 mm. 
(See Appendix A.) 


9.8.8.6. Guards Designed Not to Facilitate Climbing 
(1) Guards required by Article 9.8.8.1., except those in industrial occupancies and where it can be shown that the location and 


size of openings do not represent a hazard, shall be designed so that no member, attachment or opening located between 140 
mm and 900 mm above the floor or walking surface protected by the guard will facilitate climbing. (See Appendix A.) 


9.8.8.7. Glass in Guards 


oo) (1) Glass in guards shall be, 
(a) safety glass of the laminated or tempered type conforming to CAN/CGSB-12.1-M, “Tempered or Laminated Safety 


Glass’, or 
(b) wired glass conforming to CAN/CGSB-12.11-M, “Wired Safety Glass”. 
9.8.9. Construction 
9.8.9.1. Loads on Stairs and Ramps 
(1) Except as required in Articles 9.8.9.4. and 9.8.9.5., stairs and ramps shall be designed for strength and rigidity under 
uniform loading criteria to support specified loads of, 
(a) 1.9 kPa for stairs and ramps serving a single dwelling unit 
9.8.9.2. Exterior Concrete Stairs 
(1) Exterior concrete stairs with more than two risers and two treads shall be, 
(a) supported on unit masonry or concrete walls or piers not less than 150 mm in cross-section, or 


(b) cantilevered from the main foundation wall. 


(2) Stairs described in Sentence (1), when cantilevered from the foundation wall, shall be constructed and installed in 
conformance with Subsection 9.8.10. 


(3) The depth below ground level for foundations for exterior steps shall conform to the requirements in Section 9.12. 


2) 9.8.9.3. Exterior Wood Steps 


(1) Exterior wood steps shall not be in direct contact with the ground unless suitably treated with a wood preservative. 
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9.8.9.4. Wooden Stair Stringers © 


(1) Wooden stair stringers shall, 

(a) have a minimum effective depth of 90 mm, measured perpendicularly to the bottom of the stringer at the point of 
minimum cross-section, and an overall depth of not less than 235 mm, 

(b) be supported and secured top and bottom, 

(c) be not less than 25 mm actual thickness if supported along their length and 38 mm actual thickness if unsupported along 
their length, and 

(d) except as permitted in Sentence (2), be spaced not more than 900 mm o.c. for stairs serving not more than one dwelling 
unit, and 600 mm o.c. in other stairs. 


(2) For stairs serving not more than one dwelling unit, where risers support the front portion of the tread, the space between 
stringers shall be not more than 1 200 mm. 


9.8.9.5. Treads 


(1) Stair treads of lumber, plywood or O-2 grade OSB within dwelling units shall be not less than 25 mm actual thickness, 
except that if open risers are used and the distance between stringers exceeds 750 mm, the treads shall be not less than 38 mm 
actual thickness. 


(2) Stair treads of plywood or OSB, that are not continuously supported by the riser shall have their face grain or direction of 
face orientation at right angles to the stringers. 


9.8.9.6. Finish for Treads, Landings and Ramps 


(1) Except as required by Sentence (5), the finish for treads, landings and ramps shall be, 
(a) wear-resistant, 

(b)  slip-resistant, and 

(c) smooth, even and free from open defects. 


(2) ‘The finish for treads, landings and ramps in dwelling units, including those from an attached garage serving a single 
dwelling unit, shall be deemed to comply with Sentence (1) where these treads, landings or ramps are finished with, 

(a) hardwood, 

(b) vertical grain softwood, 

(c) resilient flooring, 

(d) low-pile carpet, 

(e) mat finish ceramic tile, 

(f) concrete, or 

(g) for stairs to unfinished basements and to garages, plywood. 


(3) Stairs and ramps, except those serving a single dwelling unit, service rooms or service spaces, shall have a colour contrast or 
a distinctive visual pattern to demarcate, 

(a) the leading edge of the treads, 

(b) the leading edge of the landing, and 

(c) the beginning and end of a ramp. 


(4) Except for stairs serving a single dwelling unit, service rooms or service spaces, a tactile attention indicator conforming to 
Article 3,8.3.18. shall be installed, 

(a) at the top of the stairs starting one tread depth back from the edge of the top stair, and 

(b) at the leading edge of landings where a doorway opens onto stairs. 


(5) Treads and landings of interior and exterior stairs and ramps, other than those within dwelling units, shall have a slip- (@ 
resistant finish or be provided with slip-resistant strips that extend not more than 1 mm above the surface. 
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9.8.10. Cantilevered Precast Concrete Steps 
9.8.10.1. Design 


(1) Exterior concrete steps and their anchorage system that are cantilevered from a foundation wall shall be designed and 
installed to support the loads to which they may be subjected. 


9.8.10.2. Anchorage 


(1) Cantilevered concrete steps referred to in Article 9.8.10.1. shall be anchored to concrete foundation walls at least 200 mm 
thick. 


9.8.10.3. Prevention of Damage Due to Frost 
(1) Suitable precautions shall be taken during backfilling and grading operations to ensure that subsequent freezing of the soil 


will not cause uplift forces on the underside of cantilevered concrete steps to the extent that the steps or the walls to which they 
are attached will be damaged. 


Section 9.9. Means of Egress 


9.9.1. General 


9.9.1.1. Application 


(1) Stairways, handrails and guards in a means of egress shall conform to the requirements in Section 9.8. as well as to the 
requirements in this Section. 


9.9.1.2. Fire Protection 


(1) In addition to the fire protection requirements provided in Subsection 9.9.4., flame-spread ratings, fire-resistance ratings 
and fire-protection ratings for means of egress shall conform to Section 9.10. 


9.9.1.3. Occupant Load 


(1) The occupant load of a floor area or part of a floor area, or of a building or part of a building not having a floor area, shall be 
based on, 
(a) two persons per sleeping room or sleeping area in a dwelling unit or suite 


9.9.2. Types and Purpose of Exits 


9.9.2.1. Types of Exits 


(1) Except as otherwise provided in this Section, an exit from any floor area shall be one of the following used singly or in 
combination: 

(a) an exterior doorway, 

(b) an exterior passageway, 

(c) anexterior ramp, or 

(d) an exterior stairway 


(3) Fire escapes shall not be installed on any new building. 
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9.9.2.2. Purpose of Exits © 


(1) An exit shall be designed for no purpose other than for exiting, except that an exit may also serve as an access to a 
floor area. 


9.9.2.3. Elevators, Slide Escapes and Windows as Means of Egress 


(1) Elevators, slide escapes or windows shall not be considered as part of a required means of egress. 


9.9.2.5. Front Edge of Stair Treads 


(1) Except for curved stairs, the front edge of stair treads in exits and access to exits shall be at right angles to the direction of 
exit travel. 


9.9.4. Fire Protection of Exits 


9.9.4.6. Openings Near Exit Doors 


(1) This Article applies to, 
(a) exit doors serving other than single dwelling units, and 
(b) exit doors serving single dwelling units where there is no second and separate exit from the dwelling unit. 


(2) Where an exterior exit door described in Sentence (1) in one fire compartment is within 3 m horizontally of an unprotected 
opening in another fire compartment and the exterior walls of these fire compartments intersect at an exterior angle of less than 
135°, the opening shall be protected with wired glass in fixed steel frames or glass block conforming to Articles 9.10.13.5. and e 


9.10.13.7. or with a rated closure conforming to Table 9.10.13.1. with respect to the rating of the fire separation between the two 
compartments. 


9.9.6. Doors in a Means of Egress 


9.9.6.4. Door Action 


(1) Except as provided in Sentences (4) and (5), required exit doors and doors in required means of egress, except doors in 
means of egress within dwelling units, shall swing on the vertical axis. 


(5) Exit doors need not conform to Sentence (1) or (2), where, 


(a) the doors serve accessory buildings where life safety is not adversely affected, or 
(b) the doors serve storage garages or other accessory buildings serving a single dwelling unit. 


9.9.6.6. Proximity of Doors to Stairs 


(1) Except as provided in Sentence (2), the distance between a stair riser and the leading edge of a door in its swing, except 
for doors serving a single dwelling unit, shall be not less than 300 mm. 


(2) Where there is a danger of blockage from ice or snow, an exit door, including a door serving a single dwelling unit, may 
open onto not more than one step provided the riser of such step does not exceed 150 mm. 
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® 9.9.6.7. Door Latching, Locking and Opening Mechanisms 


(1) Principal entrance doors, exit doors and doors to suites, including exterior doors to dwelling units, and other doors in an 

access to exit shall, 

(a) be openable from the inside or in travelling to an exit without requiring keys, special devices or specialized knowledge of 
the door opening mechanism 


(3) Door release hardware on doors in a means of egress shall be installed not more than 1 200 mm above the finished floor. 


9.9.9. Egress from Dwelling Units 


9.9.9.1. Travel Limit to Exits or Egress Doors 


(1) Except as provided in Sentences (2) and (3), every dwelling unit containing more than 1 storey shall have exits or egress 
doors located so that it shall not be necessary to travel up or down more than 1 storey to reach a level served by, 

(a) anegress door to a public corridor, enclosed exit stair or exterior passageway, or 

(b) an exit doorway not more than 1 500 mm above adjacent ground level. 


(2) Where a dwelling unit is not located above or below another suite, the travel limit from a floor level in the dwelling unit to 
an exit or egress door is permitted to exceed 1 storey where that floor level is served by an openable window or door, 
(a) providing an unobstructed opening of not less than 1 000 mm in height and 550 mm in width, and 
(b) located so that the sill is not more than, 
(i) 1000 mm above the floor, and 
(ii) 7m above adjacent ground level. 


(3) The travel limit from a floor level in a dwelling unit to an exit or egress door is permitted to exceed 1 storey where that 
floor level has direct access to a balcony. 


9.9.10. Egress from Bedrooms 


9.9.10.1. Egress Windows or Doors for Bedrooms 


(1) Except where a door on the same floor level as the bedroom provides direct access to the exterior, every floor level 

containing a bedroom in a suite shall be provided with at least one outside window that, 

(a) is openable from the inside without the use of tools, 

(b) provides an individual, unobstructed open portion having a minimum area of 0.35 m? with no dimension less than 380 
mm, and 

(c) maintains the required opening described in Clause (b) without the need for additional support. 

(See Appendix A.) 


(2) Except for basement areas, the window required in Sentence (1) shall have a maximum sill height of 1 000 mm above the 
floor. (See Appendix A.) 


(3) When sliding windows are used, the minimum dimension described in Sentence (1) shall apply to the openable portion of 
the window. 


(5) Where a window required in Sentence (1) opens into a window well, a clearance of not less than 550 mm shall be 
provided in front of the window. (See Appendix A.) 


(6) Where the sash of a window referred to in Sentence (5) swings towards the window well, the operation of the sash shall 
not reduce the clearance in a manner that would restrict escape in an emergency. 
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(7) Where a protective enclosure is installed over the window well referred to in Sentence (5), such enclosure shall be © 
openable from the inside without the use of keys, tools or special knowledge of the opening mechanism. 


Section 9.10. Fire Protection 


9.10.1. Definitions and Application 


9.10.1.1. Support of Noncombustible Construction 


(1) Where an assembly is required to be of noncombustible construction and to have a fire-resistance rating, it shall be 
supported by noncombustible construction. 


9.10.1.2. Sloped Roofs 


(1) For the purposes of this Section, roofs with slopes of 60° or more to the horizontal and that are adjacent to a room or 
space intended for occupancy shall be considered as a wall. 


9.10.3. Ratings 


9.10.3.1. Fire-Resistance and Fire-Protection Ratings 


(1) Where a fire-resistance rating or a fire-protection rating is required in this Section for an element of a building, such rating 

shall be determined in conformance with the test methods described in Part 3, or in accordance with MMAH Supplementary 
Standard SB-2, “Fire Performance Ratings’, or MMAH Supplementary Standard SB-3, “Fire and Sound Resistance of Building e 
Assemblies”. (See Appendix A.) 


9.10.3.2. Flame-Spread Rating 


(1) Where a flame-spread rating is required in this Section for an element of a building, such rating shall be determined in 
accordance with the test methods described in Part 3, or in accordance with MMAH Supplementary Standard SB-2, “Fire 
Performance Ratings”. 


(2) Unless the flame-spread rating is referred to in this Part as a “surface flame-spread rating’, it shall apply to any surface of 
the element being considered that would be exposed by cutting through it as well as to the exposed surface of the element. 


9.10.3.3. Fire Exposure 


(2) Exterior walls shall be rated for exposure to fire from inside the building, except that such walls need not comply with the 
temperature rise limitations required by the standard tests referred to in Article 9.10.3.1. if such walls have a limiting distance of 
not less than 1.2 m, and due allowance is made for the effects of heat radiation in accordance with the requirements in Part 3. 


(3) Firewalls and interior vertical fire separations required to have fire-resistance ratings shall be rated for exposure to fire on 
each side. 
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® 9.10.4. Building Size Determination 


9.10.4.1. Mezzanines Not Considered as Storeys 
(1) Mezzanines shall not be considered as storeys for the purpose of determining building height where the aggregate area of 
mezzanine floors does not exceed 10% of, 
(a) the suite in which it is located, where there is more than one suite in the storey, or 
(b) the storey in which it is located, in all other cases. 
(2) Mezzanines shall not be considered as storeys for the purpose of determining building height where they occupy an 


aggregate area not exceeding 40% of the area of the room or the storey in which they are located provided the space above the 
mezzanine floor has no visual obstructions more than 1 070 mm above such floors. 


9.10.4.2. More Than One Level of Mezzanine 


(1) Where more than 1 level of mezzanine is provided in a storey, each level additional to the first shall be considered as a 
storey. 


9.10.5. Permitted Openings in Wall and Ceiling Assemblies 


9.10.5.1. Permitted Openings in Wall and Ceiling Membranes 


(1) Except as permitted in Sentences (2) and (4), a membrane forming part of an assembly required to have a fire-resistance 
rating shall not be pierced by openings into the assembly unless the assembly has been tested and rated for such openings. 


(2) A wall or ceiling membrane forming part of an assembly required to have a fire-resistance rating is permitted to be pierced 
by openings for electrical and similar service outlet boxes provided such outlet boxes are tightly fitted. 


(3) Where boxes referred to in Sentence (2) are located on both sides of walls required to provide a fire-resistance rating, they 
shall be offset where necessary to maintain the integrity of the fire separation. 


9.10.7. Steel Members 


9.10.7.1. Protection of Structural Steel Members 


(1) Except as provided in Article 3.2.2.3., structural steel members used in construction required to have a fire-resistance 
rating shall be protected to provide the required fire-resistance rating. 


9.10.9. Fire Separations Between Rooms and Spaces Within Buildings 


9.10.9.1. Application 


(1) This Subsection applies to fire separations required between rooms and spaces in buildings except between rooms and 
spaces within a dwelling unit. 


9.10.9.2. Continuous Barrier 


(1) Except as permitted in Article 9.10.9.3., a wall or floor assembly required to be a fire separation shall be constructed as a 
continuous barrier against the spread of fire. 


(2) The continuity of a fire separation shall be maintained where it abuts another fire separation, a floor, a ceiling, a roof or an 
exterior wall assembly. 
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9.10.9.3. Openings to be Protected With Closures 


(1) Except as permitted in Articles 9.10.9.5. to 9.10.9.7., openings in required fire separations shall be protected with closures 
conforming to Subsection 9.10.13. 


9.10.9.6. Penetration of Fire Separations 


(1) Piping, tubing, ducts, chimneys, wiring, conduit, electrical outlet boxes and other similar service equipment that penetrate 
a required fire separation shall be tightly fitted or fire stopped to maintain the integrity of the separation. (See Appendix A.) 


(2) Penetrations of a firewall shall be sealed at the penetration by a fire stop that, when subjected to the fire test method in 
CAN/ULC-S115, “Fire Tests of Firestop Systems’, has an FT rating not less than the fire-resistance rating for the fire separation. 


(3) Except as provided in Sentences (4) to (12) and Article 9.10.9.7., pipes, ducts, electrical outlet boxes, totally enclosed 
raceways or other similar service equipment that partly or wholly penetrate an assembly required to have a fire-resistance rating 
shall be noncombustible unless the assembly has been tested incorporating such equipment. 


(4) Electrical wires or other similar wiring enclosed in noncombustible totally enclosed raceways are permitted to partly or 
wholly penetrate an assembly required to have a fire-resistance rating without being incorporated in the assembly at the time of 
testing as required in Sentence (3). 


(5) Single conductor metal-sheathed cables with combustible jacketing that are more than 25 mm in overall diameter are 
permitted to penetrate a fire separation required to have a fire-resistance rating without being incorporated in the assembly 
at the time of testing as required in Sentence (3), provided the cables are not grouped and are spaced a minimum of 300 mm 
apart. 


(6) Electrical wires or cables, single or grouped, with combustible insulation or jacketing that is not totally enclosed in 
raceways of noncombustible material, are permitted to partly or wholly penetrate an assembly required to have a fire-resistance 
rating without being incorporated in the assembly at the time of testing as required in Sentence (3), provided the overall 
diameter of the wiring is not more than 25 mm. 


(7) Combustible totally enclosed raceways that are embedded in a concrete floor slab are permitted in an assembly required to 
have a fire-resistance rating without being incorporated in the assembly at the time of testing as required in Sentence (3), where 
the concrete provides at least 50 mm of cover between the raceway and the bottom of the slab. 


(8) Combustible outlet boxes are permitted in an assembly required to have a fire-resistance rating without being incorporated 
in the assembly at the time of testing as required in Sentence (3), provided the opening through the membrane into the box 
does not exceed 160 cm’. 


(9) Combustible water distribution piping is permitted to partly or wholly penetrate a fire separation that is required to have a 
fire-resistance rating without being incorporated in the assembly at the time of testing as required in Sentence (3), provided the 
piping is protected with a fire stop in conformance with Sentence 3.1.9.4.(4). 


3.1.9. Penetrations in Fire Separations and Fire-Rated Assemblies (See 
Appendix A.) 


3.1.9.1. Fire Stops 


(1) Except as required by Sentences (2) and (3) and permitted by Sentences (4) and (5), penetrations of a fire separation or a 

membrane forming part of an assembly required to have a fire-resistance rating shall be, 

(a) sealed by a fire stop that, when subjected to the fire test method in CAN/ULC-S115, “Fire Tests of Firestop Systems’, has 
an F rating not less than the fire-protection rating required for closures in the fire separation in conformance with Table 
3.1.8.4., or 

(b) tightly fitted. (See Appendix A.) 
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eS) 9.10.9.7. Combustible Piping 


(1) Except as permitted in Sentences (2) to (6), combustible piping shall not be used where any part of a piping system partly 
or wholly penetrates a fire separation required to have a fire-resistance rating or penetrates a membrane that contributes to the 
required fire-resistance rating of an assembly. 


(2) Combustible piping not located in a vertical shaft is permitted to penetrate a fire separation required to have a fire- 
resistance rating or a membrane that forms part of an assembly required to have a fire-resistance rating, provided the piping 
is sealed at the penetration by a fire stop system that has an F rating not less than the fire-resistance rating required for the fire 
separation. 


(3) ‘The rating referred to in Sentence (2) shall be based on CAN/ULC-S115, “Fire Tests of Firestop Systems”, with a pressure 
differential of 50 Pa between the exposed and unexposed sides, with the higher pressure on the exposed side. 


(5) Combustible piping is permitted, 
(a) onone side of a vertical fire separation provided it is not located in a vertical shaft, and 


(b) to penetrate a vertical or horizontal fire separation when the fire compartment on each side of the fire separation is 
sprinklered. 


9.10.9.8. Collapse of Combustible Construction 


(1) Combustible construction that abuts on or is supported by a noncombustible fire separation shall be constructed so that its 
collapse under fire conditions will not cause collapse of the fire separation. 


9.10.9.9. Reduction in Thickness of Fire Separation by Beams and Joists 
=) (1) Where pockets for the support of beams or joists are formed in a masonry or concrete fire separation, the remaining 
total thickness of solid masonry and/or grout and/or concrete shall be not less than the required equivalent thickness shown 


for Type S monolithic concrete in Table 2.1.1. of MMAH Supplementary Standard SB-2, “Fire Performance Ratings’, for the 
required fire-resistance rating. 


9.10.9.16. Separation of Storage Garages 


(2) Except as permitted in Sentence (3), storage garages containing 5 motor vehicles or fewer shall be separated from other 
occupancies by a fire separation of not less than 1 h. 


(3) Where a storage garage serves only the dwelling unit it is attached to or built into, it shall be considered as part of that 
dwelling unit and the fire separation required in Sentence (2) need not be provided between the garage and the dwelling unit. 


(4) Where a storage garage is attached to or built into a building of residential occupancy, 

(a) an air barrier system conforming to Subsection 9.25.3. shall be installed between the garage and the remainder of the 
building to provide an effective barrier to gas and exhaust fumes, and 

(b) every door between the garage and the remainder of the building shall conform to Article 9.10.13.15. 

(See Appendix A.) 


(5) Where membrane materials are used to provide the required airtightness in the air barrier system, all joints shall be sealed 
and structurally supported. 


9.10.11. Firewalls 


9.10.11.1. Required Firewalls 


(1) Except as provided in Articles 9.10.11.2. and 9.10.11.4., a party wall on a property line shall be constructed as a firewall. 
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9.10.11.2. Firewalls Not Required 
(1) Ina building of residential occupancy in which there is no dwelling unit above another dwelling unit, a party wall on a 
property line between dwelling units need not be constructed as a firewall provided it is constructed as a fire separation having 


not less than a 1 h fire-resistance rating. 


(2) The wall described in Sentence (1) shall provide continuous protection from the top of the footings to the underside of the 
roof deck. 


(3) Any space between the top of the wall described in Sentence (1) and the roof deck shall be tightly filled with mineral wool 
or noncombustible material. 


9.10.11.3. Construction of Firewalls 
(1) Where firewalls are used, the requirements in Part 3 shall apply. 
9.10.11.4. Firewalls in Detached Garages 


(1) Where a garage is detached from the dwelling unit but attached to another garage on the adjacent property, the party wall 
so formed shall be constructed as a fire separation having a fire-resistance rating of not less than 45 min. 


9.10.12. Prevention of Fire Spread at Exterior Walls and 
Between Storeys 


9.10.12.2. Location of Skylights 


(1) Where a wall in a building is exposed to a fire hazard from an adjoining roof of a separate unsprinklered fire compartment 
in the same building, the roof shall contain no skylights within a horizontal distance of 5 m of the windows in the exposed wall. 


9.10.12.3. Exterior Walls Meeting at an Angle 


(1) Except as provided in Article 9.9.4.5., where exterior walls of a building meet at an external angle of less than 135°, the 
horizontal distance from an opening in one wall to an opening in the other wall shall be not less than 1.2 m where the openings 
are in different fire compartments. 


(2) The exterior wall of each fire compartment referred to in Sentence (1) within the 1.2 m distance, shall have a fire-resistance 
rating not less than that required for the interior vertical fire separation between the compartment and the remainder of the 
building. 


9.10.12.4. Protection of Soffits 


(1) This Article applies to the portion of any soffit enclosing a projection that is, 
(a) less than 2.5 m vertically above a window or door, and 

(b) less than 1.2 m from either side of the window or door. 

(See Appendix A.) 


(2) Except as provided in Sentences (4) and (5), the soffit described in Sentence (1) shall be protected in accordance with 

Sentence (3) where the soffit encloses, 

(a) acommon attic or roof space that spans more than 2 suites of residential occupancy and projects beyond the exterior wall 
of the building, 

(b) a floor space where an upper storey projects beyond the exterior wall of a lower storey and a fire separation is required at 8 
the floor between the two storeys, or 


be, { 64 
Ontario 


2012 BUILDING CODE FOR HOUSING Division B 9,10.13.5. 


© (c) a floor space where an upper storey projects beyond the exterior wall of a lower storey, and the projection is continuous 
across a vertical fire separation separating two suites. 


(3) Protection required by Sentence (2) shall be provided by, 

(a) noncombustible material having a minimum thickness of 0.38 mm and a melting point not below 650°C, 

(b) not less than 12.7 mm thick gypsum soffit board or gypsum wallboard installed according to CSA A82.31-M, “Gypsum 
Board Application,” 

(c) not less than 11 mm thick plywood, 

(d) not less than 12.5 mm thick OSB or waferboard, or 

(e) notless than 11 mm thick lumber. 

(See Appendix A.) 


(4) In the case of a soffit described in Sentence (1) that is at the edge of an attic or roof space, and completely separated from 
the remainder of the attic or roof space by fire blocks, the requirements in Sentence (2) do not apply. 


(5) Where all suites spanned by a common attic or roof space or situated above or below the projecting floor are sprinklered, 
the requirements in Sentence (2) do not apply provided that all rooms, including closets and bathrooms, having openings in the 
wall beneath the soffit are sprinklered, notwithstanding any exceptions in the sprinkler standards referenced in Article 3.2.5,13. 


9.10.13. Doors, Dampers and Other Closures in Fire Separations 


9.10.13.1. Closures 


(1) Except as provided in Article 9.10.13.2., openings in required fire separations shall be protected with a closure conforming 
to Table 9.10.13.1. and shall be installed in conformance with NFPA 80, “Fire Doors and Other Opening Protectives’, unless 
2 otherwise specified in this Part. 


Table 9.10.13.1. 
Fire-Protection Ratings for Closures 
Forming Part of Sentence 9.10.13.1.(1) 


Required Fire-Protection Rating of Closure 
20 min") 
45 min“) 


Required Fire-Resistance Rating of Fire Separation 
30 or 45 min 


G/PO —— 
on 
=) 9 = 


—_— 
a> |> |=|— 


Column 4 D) 


Notes to Table 9.10.13.1.: 
(1) See Article 9.10.13.2. 
9.10.13.5. Wired Glass as a Closure 


(1) Wired glass conforming to Article 9.6.1.2. that has not been tested in accordance with Article 9.10.3.1. is permitted as a 
closure in a vertical fire separation required to have a fire-resistance rating of not more than 1 h provided such glass is not less 
than 6 mm thick and is mounted in conformance with Sentence (2). 


(2) Wired glass described in Sentence (1) shall be mounted in fixed steel frames having a minimum metal thickness of not 
less than 1.35 mm and a glazing stop of not less than 20 mm on each side of the glass. 


2) (3) Individual panes of glass described in Sentence (1) shall not exceed 0.8 m? in area or 1.4 m in height or width, and the 
area of glass not structurally supported by mullions shall not exceed 7.5 m’. 
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9.10.13.7. Glass Block as a Closure  ¢ 


(1) Glass block that has not been tested in accordance with Article 9.10.3.1. is permitted as a closure in a fire separation 
required to have a fire-resistance rating of not more than 1 h. 


9.10.13.15. Doors Between Garages and Dwelling Units 


(1) A door between an attached or built-in garage and a dwelling unit shall be tight-fitting and weatherstripped to provide an 
effective barrier against the passage of gases and exhaust fumes and shall be fitted with a self-closing device. 


(2) A doorway between an attached or built-in garage and a dwelling unit shall not be located in a room intended for sleeping. 


9.10.13.16. Door Stops 


(1) Where a door is installed so that it may damage the integrity of a fire separation if its swing is unrestricted, door stops 
shall be installed to prevent such damage. 


9.10.14. Spatial Separation Between Buildings 


9.10.14.1. Application 


(1) Except as permitted in Subsection 9.10.15., this Subsection applies to all buildings. 


9.10.14.2. Area and Location of Exposing Building Face 


(1) The area of an exposing building face shall be, 
(a) taken as the exterior wall area facing in one direction on any side of a building, and 
(b) calculated as, 
(i) the total area measured from the finished ground level to the uppermost ceiling, or 
(ii) the area for each fire compartment, where a building is divided into fire compartments by fire separations with fire- 
resistance ratings not less than 45 min. 


(2) For the purpose of using Table 9.10.14.4. to determine the maximum aggregate area of unprotected openings permitted in 
an irregularly-shaped or skewed exterior wall, the location of the exposing building face shall be taken as a vertical plane located 
so that there are no unprotected openings between the vertical plane and the line to which limiting distance is measured. 


(3) For the purpose of using Table 9.10.14.5. to determine the required type of construction, cladding and fire-resistance 

rating for an irregularly-shaped or skewed exterior wall, 

(a) the exposing building face is permitted to be divided into any number of portions and the fire-resistance rating, type of 
cladding and percentage of unprotected openings limitations is permitted to be determined individually for each portion 
based on the limiting distance for each portion so divided, 

(b) the exposing building face shall be taken as the projection of the exterior wall onto a vertical plane located so that no 
portion of the exterior wall of the building is between the vertical plane and the line to which the limiting distance is 
established in Clause (a), and 

(c) for the purpose of determining the actual area of unprotected openings permitted in an exterior wall, the unprotected 
openings shall be projected onto the vertical plane established in Clause (b). 


(4) The required limiting distance for an exposing building face is permitted to be measured to a point beyond the property 
line that is not the centre line of a street, lane or public thoroughfare if, 
(a) the owners of the properties on which the limiting distance is measured and the municipality enter into an agreement in 
which such owners agree that, 
(i) each owner covenants that, for the benefit of land owned by the other covenantors, the owner will not construct @ 
a building on his or her property unless the limiting distance for exposing building faces in respect of the proposed 
construction is measured in accordance with the agreement, 
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(ii) the covenants contained in the agreement are intended to run with the lands, and the agreement shall be binding on 
the parties and their respective heirs, executors, administrators, successors and assigns, 
(iii) the agreement shall not be amended or deleted from title without the consent of the municipality, and 
(iv) they will comply with such other conditions as the municipality considers necessary, including indemnification of 
the municipality by the other parties, and 
(b) the agreement referred to in Clause (a) is registered against the title of the properties to which it applies. 


(5) Where an agreement referred to in Sentence (4) is registered against the title of a property, the limiting distance for 
exposing building faces in respect of the construction of any buildings on the property shall be measured to the point referred to 
in the agreement. 


9.10.14.3. Inadequate Firefighting Facilities 


(1) Where there is no fire department or where a fire department is not organized, trained and equipped to meet the needs of 
the community, the required limiting distance determined from Sentences 9.10.14.4.(2), (5) and (6) and Sentence 9.10.14.5.(6), 
shall be doubled for a building that is not sprinklered. 


9.10.14.4. Openings in Exposing Building Face 


(1) Except as provided in Sentences (3) to (7) and Sentence 9.10.14.6.(1), the maximum aggregate area of unprotected 
openings in an exposing building face shall, 
(a) conform to Table 9.10.14.4., 
(b) conform to Subsection 3.2.3., or 
(c) where the limiting distance is not less than 1.2 m, be equal to or less than, 
(i) the limiting distance squared, for residential occupancies, business and personal services occupancies and low hazard 
industrial occupancies, and 
(ii) half the limiting distance squared, for mercantile occupancies and medium hazard industrial occupancies. 


(2) Except as provided in Sentence 9.10.14.6.(1), openings in a wall having a limiting distance of less than 1.2 m shall be 
protected by closures, of other than wired glass or glass block, whose fire protection rating is in conformance with the fire- 
resistance rating required for the wall. 


(3) The maximum aggregate area of unprotected openings shall be not more than twice the area determined according to 
Sentence (1) where the unprotected openings are glazed with, 

(a) wired glass in steel frames as described in Article 9.10.13.5., or 

(b) glass blocks, as described in Article 9.10.13.7. 


(4) Where the building is sprinklered, the maximum aggregate area of unprotected openings shall be not more than twice 
the area determined according to Sentence (1) provided all rooms, including closets and bathrooms, that are adjacent to the 
exposing building face and that have unprotected openings are sprinklered, notwithstanding any exemptions in the sprinkler 
standards referenced in ‘Article 3.2.5.13. 


(5) The maximum aggregate area of unprotected openings in an exposing building face of a storage garage need not comply with 
Sentence (1) where, 

(a) all storeys are constructed as open-air storeys, and 

(b) the storage garage has a limiting disiance of not less than 3 m. 


(6) The maximum aggregate area of unprotected openings in an exposing building face of a storey that faces a street and is the 
same level as the street need not comply with Sentence (1) where the limiting distance is not less than 9 m. 
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(7) The limits on the area of unprotected openings need not apply to the exposing building face of a detached garage or 
accessory building facing a dwelling unit, where, 

(a) the detached garage or accessory building serves a single dwelling unit, 

(b) the detached garage or accessory building is located on the same property as that dwelling unit, and 

(c) the dwelling unit served by the detached garage or accessory building is the only major occupancy on the property. 


Table 9.10.14.4. 
Maximum Aggregate Area of Unprotected Openings in Exterior Walls 
Forming Part of Sentence 9.10.14.4.(1) 


Maximum Aggregate Area of Unprotected Openings, % of Exposing Building Face Area 


Maximum Limiting Distance, m 


Total Area 

of Exposing | Less 

Building Face,| than] 1.2 | 15] 2 | 251] 3 4 10 | 12 | 16 | 20 | 25 
m? 1.2 
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Occupancy 
Classification of 
Building 


Residential, business 
and personal services, 
and low-hazard 
industrial 


9.10.14.5. Construction of Exposing Building Face and Walls Above Exposing 
Building Face 


(1) Except as provided in Sentences (2) to (7), each exposing building face and any exterior wall located above an exposing 
building face that encloses an attic or roof space shall be constructed in conformance with Table 9.10.14.5. and Subsection 
9.10.8. 
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Table 9.10.14.5. 
Minimum Construction Requirements for Exposing Building Faces 
Forming Part of Sentences 9.10.14.5.(1) to (3) 


Maximum Area of Unprotected 
Openings Permitted, % of 
Exposing Building Face Area 


Occupancy Classification 
of Building 


Minimum Required Fire- 
Resistance Rating 


Type of Construction 
Required 


Type of Cladding 
Required 


Noncombustible Noncombustible 


h 
>10 but $25 h Combustible oF Noncombustible 
noncombustible 
F Combustible or Combustible or 
725 but <100 noncombustible noncombustible 
h 
h 


Residential, business and 
personal services, and 
low-hazard industrial 


Noncombustible | _Noncombustible 


>10 but <25 2 COIMDUSEDIS OF PP oncombustible 
noncombustible 

>95 but <100 th Combustible or Combustible or 

noncombustible noncombustible 


(2) Cladding on exposing building faces and exterior walls located above exposing building faces need not conform to the type 
of cladding required by Table 9.10.14.5. where, 
(a) the exposing building face is constructed with no unprotected openings, 
(b) the limiting distance is not less than 0.6 m, and 
(c) the cladding, 
(i) conforms to Subsection 9.27.12., 

(ii) is installed without furring members over not less than 12.7 mm thick gypsum sheathing or over masonry, 

(iii) has a flame-spread rating not more than 25 when tested in accordance with Sentence 3.1.12.1.(2), and 

(iv) is not more than 2 mm in thickness exclusive of fasteners, joints and local reinforcements. 


Mercantile and medium- 
hazard industrial 


(3) Except as provided in Sentence (4), where a garage or accessory building serves a single dwelling unit and is detached from 

any building, the exposing building face, 

(a) need not conform to the minimum required fire-resistance rating in Table 9.10.14.5., where the limiting distance is 0.6 m or 
more, 

(b) shall have a fire-resistance rating of not less than 45 min where the limiting distance is less than 0.6 m, and 

(c) need not conform to the type of cladding required in Table 9.10.14.5. regardless of the limiting distance. 


(4) The requirements for fire-resistance rating, type of construction and type of cladding need not apply to the exposing 
building faces of a dwelling unit and a detached garage or accessory building that face each other, where, 

(a) the detached garage or accessory building serves a single dwelling unit, 

(b) the detached garage or accessory building is located on the same property as that dwelling unit, and 

(c) the dwelling unit served by the detached garage or accessory building is the only major occupancy on the property. 


(5) Except for buildings containing 1 or 2 dwelling units only, combustible projections on the exterior of a wall that are more 
than 1 000 mm above ground level, such as balconies, platforms, canopies, eave projections and stairs, and that could expose an 
adjacent building to fire spread, shall not be permitted within, 

(a) 1.2m ofa property line or the centre line of a public way, or 

(b) 2.4m ofa combustible projection on another building on the same property. 


(6) Heavy timber and steel columns need not conform to the requirements of Sentence (1) provided the limiting distance is 
not less than 3 m. 
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(7) Non-loadbearing wall components need not have a minimum fire-resistance rating where, 

(a) the building is 1 storey in building height, 

(b) the building is of noncombustible construction, 

(c) the building is classified as low hazard industrial occupancy and is used only for low fire load occupancies such as power 
generating plants or plants for the manufacture or storage of noncombustible materials, and 

(d) the exposing building face has a limiting distance of 3 m or more. 


9.10.14.6. Minor Openings in Exposing Building Face 


(1) An opening in an exposing building face not more than 130 cm’ shall not be considered an unprotected opening. 


9.10.15. Spatial Separation Between Houses 


9.10.15.1. Application 


(1) ‘This Subsection applies to buildings that, 

(a) contain only dwelling units and have no dwelling unit above another dwelling unit, and 
(b) are not designed in accordance with Subsection 9.10.14. 

(See Appendix A.) 


9.10.15.2. Area and Location of Exposing Building Face 


(1) The area of an exposing building face shall be, 
(a) taken as the exterior wall area facing in one direction on any side of a building, and 
(b) calculated as, 
(i) the total area measured from the finished ground level to the uppermost ceiling, € 
(ii) the area for each fire compartment where a building is divided into fire compartments by fire separations with fire- 
resistance ratings not less than 45 min, or 
(iii) where Table 9.10.15.4. is used to determine maximum area of glazed openings, the area of any number of individual 
vertical portions of the wall measured from the finished ground level to the uppermost ceiling. 


(2) For the purpose of using Table 9.10.15.4. to determine the maximum permitted area of glazed openings in an irregularly- 
shaped or skewed exterior wall, the location of the exposing building face shall be taken as a vertical plane located so that there 
are no glazed openings between the vertical plane and the line to which the limiting distance is measured. 


(3) In determining the required cladding-sheathing assembly and fire-resistance rating for an irregularly-shaped or skewed 
exterior wall, the location of the exposing building face shall be taken as a vertical plane located so that no portion of the actual 
exposing building face is between the vertical plane and the line to which the limiting distance is measured. 


(4) The required limiting distance for an exposing building face is permitted to be measured to a point beyond the property 
line that is not the centre line of a street, lane or public thoroughfare if, 
(a) the owners of the properties on which the limiting distance is measured and the municipality enter into an agreement in 
which such owners agree that, 
(i) each owner covenants that, for the benefit of land owned by the other covenantors, the owner will not construct 
a building on his or her property unless the limiting distance for exposing building faces in respect of the proposed 
construction is measured in accordance with the agreement, 
(ii) the covenants contained in the agreement are intended to run with the lands, and the agreement shall be binding on 
the parties and their respective heirs, executors, administrators, successors and assigns, 
(iii) the agreement shall not be amended or deleted from title without the consent of the municipality, and 
(iv) they will comply with such other conditions as the municipality considers necessary, including indemnification of 
the municipality by the other parties, and C 


(b) the agreement referred to in Clause (a) is registered against the title of the properties to which it applies. 
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) (5) Where an agreement referred to in Sentence (4) is registered against the title of a property, the limiting distance for 
exposing building faces in respect of the construction of any buildings on the property shall be measured to the point referred to 
in the agreement. 


9.10.15.3. Inadequate Firefighting Facilities 


(1) Where there is no fire department or where a fire department is not organized, trained and equipped to meet the needs of 
the community, the required limiting distance determined from Sentences 9.10.15.4.(2) and (5) and Sentence 9.10.15.5.(6), shall 
be doubled for a building that is not sprinklered. 


9.10.15.4. Glazed Openings in Exposing Building Face 


(1) Except as provided in Sentences (3) to (5), the maximum area of glazed openings in an exposing building face shall, 
(a) conform to Table 9.10.15.4., 

(b) conform to Subsection 3.2.3. as if the glazed openings were unprotected openings, or 

(c) where the limiting distance is not less than 1.2 m, be equal to or less than the limiting distance squared. 


Table 9.10.15.4. 
Maximum Area of Glazed Openings in Exterior Walls of Houses 
Forming Part of Sentences 9.10.15.4.(1) and (2) 


Maximum Aggregate Area of Glazed Openings, % of Exposing Building Face Area 
Limiting Distance, m 
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(2) Where the limits on the area of glazed openings are determined for individual portions of the exterior wall, as described 
in Subclause 9.10.15.2.(1)(b)(iii), the maximum aggregate area of glazed openings for any portion shall not exceed the values in 
the row of Table 9.10.15.4. for the total area of the entire exposing building face based on the limiting distance of the individual 
portion. (See Appendix A.) 


Maximum Total Area of 
Exposing Building Face, 


(3) The limits on the area of glazed openings shall not apply to the exposing building face of a dwelling unit facing a detached 
garage or accessory building, where, 

(a) the detached garage or accessory building serves only one dwelling unit, 

(b) the detached garage or accessory building is located on the same property as that dwelling unit, and 

(c) the dwelling unit served by the detached garage or accessory building is the only major occupancy on the property. 


(4) Except as provided in Sentence (5), openings in a wall having a limiting distance of less than 1.2 m shall be protected by 
closures, of other than wired glass or glass block, whose fire-protection rating is in conformance with the fire-resistance rating 
©) required for the wall. 


(5) An opening in an exposing building face not more than 130 cm’ shall not be considered an unprotected opening. 
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9.10.15.5. Construction of Exposing Building Face of Houses ¢ 


(1) Except as provided in Sentences (2) to (4) and (6), each exposing building face and any exterior wall located above an 
exposing building face that encloses an attic or roof space shall be constructed in conformance with Subsection 9.10.8., 

(a) for the exposing building face as a whole, or 

(b) for any number of separate portions of the exposing building face. 


(2) Sentence (1) does not apply where, 

(a) the limiting distance is not less than 1.2 m, 

(b) the limiting distance is less than 1.2 m but not less than 0.6 m, provided that the exposing building face has a fire-resistance 
rating of not less than 45 min, or 

(c) the limiting distance is less than 0.6 m, provided that the exposing building face has a fire-resistance rating of not less than 
45 min and is clad with noncombustible material. 


(3) Where the limiting distance is less than 0.6 m, cladding on the exposing building face and on exterior walls located above 
the exposing building face that enclose an attic or roof spaces need not be noncombustible, provided the cladding, 

(a) conforms to Subsection 9.27.12., 

(b) is installed without furring members over not less than 12.7 mm thick gypsum sheathing or over masonry, 

(c) has a flame-spread rating not more than 25 when tested in accordance with Sentence 3.1.12.1.(2), and 

(d) is not more than 2 mm in thickness exclusive of fasteners, joints and local reinforcements. 


(4) The requirements for fire-resistance rating, type of construction and type of cladding need not apply to the exposing 
building faces of a dwelling unit and a detached garage or accessory building that face each other, where, 

(a) the detached garage or accessory building serves a single dwelling unit, 

(b) the detached garage or accessory building is located on the same property as that dwelling unit, and 

(c) the dwelling unit served by the detached garage or accessory building is the only major occupancy on the property. 
(5) Except for buildings containing 1 or 2 dwelling units only, combustible projections on the exterior of a wall that are more 6 
than 1 000 mm above ground level, such as balconies, platforms, canopies, eave projections and stairs, and that could expose an 
adjacent building to fire spread, shall not be permitted within, 

(a) 1.2m ofa property line or the centre line of a public way, or 

(b) 2.4 m of a combustible projection on another building on the same property. 


(6) Heavy timber and steel columns need not conform to the requirements of Sentence (1) provided the limiting distance is 
not less than 3 m. 


9.10.16. Fire Blocks 


9.10.16.1. Required Fire Blocks in Concealed Spaces 


(1) Concealed spaces in interior walls, ceilings, floors and crawl spaces shall be separated by fire blocks from concealed spaces 
in exterior walls and attic or roof spaces. 


(2) Fire blocks shall be provided at all interconnections between concealed vertical and horizontal spaces in interior coved 
ceilings, drop ceilings and soffits where the exposed construction materials within the concealed spaces have a surface flame- 
spread rating greater than 25. 


(3) Fire blocks shall be provided at the top and bottom of each run of stairs where they pass through a floor containing 
concealed space in which the exposed construction materials within the space have a surface flame-spread rating greater 
than 25. 


(4) Inunsprinklered buildings of combustible construction, every concealed space created by a ceiling, roof space or ¢ 
unoccupied attic space shall be separated by fire blocks into compartments of not more than 300 m? in area where such space 
contains exposed construction materials having a surface flame-spread rating greater than 25. 
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(5) No dimension of the concealed space described in Sentence (4) shall exceed 20 m. 


(6) Concealed spaces in mansard or gambrel style roofs, exterior cornices, balconies and canopies of combustible construction 
in which the exposed construction materials within the space have a surface flame-spread rating exceeding 25 shall have vertical 
fire blocks at intervals of not more than 20 m and at points where such concealed spaces extend across the ends of required 
vertical fire separations. 


9.10.16.2. Required Fire Blocks in Wall Assemblies 


(1) Except as permitted in Sentence (2), fire blocks shall be provided to block off concealed spaces within wall assemblies, 

including spaces created by furring, 

(a) at each floor level, 

(b) at each ceiling level where the ceiling contributes to part of the required fire-resistance rating, and 

(c) at other locations within the wall, so that the distance between fire blocks does not exceed 20 m horizontally and 3 m 
vertically. 


(2) Fire blocks required in Sentence (1) need not be provided, if, 

(a) the insulated wall assembly contains not more than one concealed air space and the horizontal thickness of that air space 
is not more than 25 mm, 

(b) the exposed construction materials within the space are noncombustible, or 

(c) the exposed construction materials within the space, including insulation, but not including wiring, piping or similar 
services, have a flame-spread rating of not more than 25. 


9.10.16.3. Fire Block Materials 


(1) Except as permitted in Sentences (2) and (3), fire blocks shall be constructed of materials that will remain in place and 
prevent the passage of flames for not less than 15 min when subjected to the standard fire exposure in CAN/ULC-S101, “Fire 
Endurance Tests of Building Construction and Materials” 


(2) Fire blocks are deemed to comply with Sentence (1), if they are constructed of not less than, 
(a) 0.38 mm sheet steel, 

(b) 12.7 mm gypsum wallboard, 

(c) 12.5 mm plywood, OSB or waferboard, with joints having continuous supports, 

(d) 2 layers of 19 mm lumber with joints staggered, or 

(e) 38 mm lumber. 


(3) Ina building permitted to be of combustible construction, semi-rigid fibre insulation board produced from glass, rock or 

slag, is permitted to be used to block the vertical space in a double-frame wall assembly formed at the intersection of the floor 

assembly and the walls, provided the width of the vertical space is not more than 25 mm and the insulation board, 

(a) has a density not less than 45 kg/m’, 

(b) is securely fastened to one set of studs, 

(c) extends from below the bottom of the top plates in the lower storey to above the top of the bottom plate in the upper 
storey, and 

(d) completely fills the nominal gap of 25 mm between the headers and between the wall plates. 


9.10.16.4. Penetration of Fire Blocks 


(1) Where fire blocks are pierced by pipes, ducts or other elements, the effectiveness of the fire blocks shall be maintained 
around such elements. 
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9.10.17. Flame Spread Limits ¢ 


9.10.17.1. Flame-Spread Rating of Interior Surfaces 


(1) Except as otherwise provided in this Subsection, the exposed surface of every interior wall and ceiling, including skylights 
and glazing, shall have a surface flame-spread rating of not more than 150. 


(2) Except as permitted in Sentence (3), doors need not conform to Sentence (1) provided they have a surface flame-spread 
rating of not more than 200. 


(3) Doors within dwelling units, other than vehicle garage doors, need not conform to Sentences (1) and (2). 


9.10.17.10. Protection of Foamed Plastics 


(1) Except as provided in Sentence (2), foamed plastics that form part of a wall or ceiling assembly in combustible construction 
shall be protected from adjacent space in the building, other than adjacent concealed spaces within attic or roof spaces, crawl 
spaces and wall assemblies, by, 

(a) one of the finishes described in Subsections 9.29.4. to 9.29.9., 

(b) sheet metal mechanically fastened to the supporting assembly independent of the insulation and having a thickness of 
not less than 0.38 mm and a melting point not below 650°C provided the building does not contain a Group C major 
occupancy, or 

(c) any thermal barrier that meets the requirements of Clause 3.1.5.12.(2)(e). 


(2) Foamed plastic insulation having a flame-spread rating of not more than 500 is permitted to be used in factory-assembled 
doors in storage garages serving buildings of residential occupancy provided that, 
(a) the insulation is covered on the interior with a metallic foil, ¢ 


(b) the assembly has a surface flame-spread rating of not more than 200, and 
(c) the assembly incorporates no air spaces. 


9.10.17.11. Walls and Ceilings in Bathrooms 


(1) The interior finish of walls and ceilings in bathrooms within suites of residential occupancy shall have a surface flame- 
spread rating of not more than 200. 


9.10.17.12. Coverings or Linings of Ducts 


(1) Where a covering or a lining is used with a duct, such lining or covering shall have a flame-spread rating conforming to 
Part 6. 


9.10.19. Smoke Alarms 
9.10.19.1. Required Smoke Alarms 


(1) Smoke alarms conforming to CAN/ULC-S531, “Smoke Alarms’, shall be installed in each dwelling unit and in each 
sleeping room not within a dwelling unit. 


(2) Smoke alarms described in Sentence (1) shall have a visual signalling component conforming to the requirements in 
18.5.3. (Light, Color and Pulse Characteristics) of NFPA 72, “National Fire Alarm and Signaling Code” 


9.10.19.2. Sound Patterns of Smoke Alarms 


(1) ‘The sound patterns of smoke alarms shall, 
(a) meet the temporal patterns of alarm signals, or 
(b) beacombination of temporal pattern and voice relay. 


neg 4 74 
Ontario 


2012 BUILDING CODE FOR HOUSING Division B 9.10.19.6. 


& 9.10.19.3. Location of Smoke Alarms 


(1) Within dwelling units, sufficient smoke alarms shall be installed so that, 
(a) there is at least one smoke alarm installed on each storey, including basements, and 
(b) on any storey of a dwelling unit containing sleeping rooms, a smoke alarm is installed, 
(i) in each sleeping room, and 
(ii) in a location between the sleeping rooms and the remainder of the storey, and if the sleeping rooms are served by a 
hallway, the smoke alarm shall be located in the hallway. 
(See Appendix A.) 


(2) Asmoke alarm required in Sentence (1) shall be installed in conformance with CAN/ULC-S553, “Installation of Smoke 
Alarms”. 


(3) A smoke alarm required in Sentence (1) shall have a visual signalling component conforming to the requirements in 
18.5.3. (Light, Color and Pulse Characteristics) of NFPA 72, “National Fire Alarm and Signaling Code”. 


(4) Smoke alarms required in Article 9.10.19.1. and Sentence (1) shall be installed on or near the ceiling. 


9.10.19.4. Power Supply 


(1) Except as provided in Sentences (2) and (3), smoke alarms required in Sentence 9.10.19.1.(1) shall, 

(a) be installed with permanent connections to an electrical circuit, 

(b) have no disconnect switch between the overcurrent device and the smoke alarm, and 

(c) incase the regular power supply to the smoke alarm is interrupted, be provided with a battery as an alternative power 
source that can continue to provide power to the smoke alarm for a period of not less than 7 days in the normal condition, 
followed by 4 min of alarm. 


ey) (2) Where the building is not supplied with electrical power, smoke alarms are permitted to be battery operated. 


(3) Suites of residential occupancy are permitted to be equipped with smoke detectors in lieu of smoke alarms, provided the 

smoke detectors, 

(a) are capable of independently sounding audible signals within the individual suites, 

(b) except as provided by Sentence (4), are installed in conformance with CAN/ULC-S524, “Installation of Fire Alarm 
Systems’, and 

(c) form part of the fire alarm system. 


(4) Smoke detectors permitted to be installed in lieu of smoke alarms as provided in Sentence (3) are permitted to sound 
localized alarms within individual suites, and need not sound an alarm throughout the rest of the building. 


9.10.19.5. Interconnection of Smoke Alarms 


(1) Where more than one smoke alarm is required in a dwelling unit, the smoke alarms shall be wired so that the activation of 
one alarm will cause all alarms within the dwelling unit to sound. 


9.10.19.6. Silencing of Smoke Alarms 


(1) Except as permitted in Sentence (2), a manually operated device shall be incorporated within the circuitry of a smoke 
alarm installed in a dwelling unit so that the signal emitted by the smoke alarm can be silenced for a period of not more than 10 
min, after which the smoke alarm will reset and sound again if the level of smoke in the vicinity is sufficient to reactuate it. 


(2) Suites of residential occupancy equipped with smoke detectors installed to CAN/ULC-S524, “Installation of Fire Alarm 


Systems’, which are part of the fire alarm system in lieu of smoke alarms as permitted in Sentence 9.10.19.4.(3), need not 
incorporate the manually operated device required in Sentence (1). 
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9.10.19.7. Instructions for Maintenance and Care ¢ 


(1) Where instructions are necessary to describe the maintenance and care required for smoke alarms to ensure continuing 
satisfactory performance, they shall be posted in a location where they will be readily available to the occupants for reference. 


9.10.20. Firefighting 


9.10.20.3. Fire Department Access to Buildings 


(1) Access for fire department equipment shall be provided to each building by means of a street, private roadway or yard. 
(See Appendix A.) 


(2) Where access to a building as required in Sentence (1) is provided by means of a roadway or yard, the design and location 
of such roadway or yard shall take into account connection with public thoroughfares, weight of firefighting equipment, 


width of roadway, radius of curves, overhead clearance, location of fire hydrants, location of fire department connections and 
vehicular parking. 


9.10.22. Fire Protection for Gas, Propane and Electric Cooktops 
9.10.22.1. Installation of Ranges 


(1) Reserved 


(2) Clearances for and protection around gas, propane and electric ranges shall be not less than those provided in Articles 
9,10.22.2. and 9.10.22.3. ¢ 


9.10.22.2. Vertical Clearances Above Cooktops 


(1) Except as provided in Sentence (2), framing, finishes and cabinetry installed directly above the location of the cooktop 
shall be not less than 750 mm above the level of cooktop burners or elements. 


(2) The vertical clearance described in Sentence (1) for framing, finishes and cabinets located directly above the location of 
the cooktop is permitted to be reduced to 600 mm above the level of the elements or burners provided the framing, finishes and 
cabinets, 
(a) are noncombustible, or 
(b) are protected by, 

(i) asbestos millboard not less than 6 mm thick, covered with sheet metal not less than 0.33 mm thick, or 

(ii) a metal hood with a 125 mm projection beyond the framing, finishes and cabinets. 


9.10.22.3. Protection Around Cooktops 


(1) Except as provided in Sentences (2) and (3), combustible wall framing, finishes or cabinets within 450 mm of the area 
where the cooktop is to be located shall be protected above the level of the heating elements or burners by material providing 
fire resistance not less than that of a 9.5 mm thickness of gypsum board. 


(2) Countertop splash boards or back plates that extend above the level of the heating elements or burners need not be 
protected as described in Sentence (1). 


(3) Except for cabinetry described in Article 9.10.22.2., cabinetry located not less than 450 mm above the level of the heating 
elements or burners need not be protected as described in Sentence (1). 
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Section 9.11. Sound Control 


9.11.1. Sound Transmission Class Rating (Airborne Sound) 


9.11.1.1. Determination of Sound Transmission Class Ratings 
(1) Sound transmission class ratings shall be determined in accordance with ASTM E413, “Classification for Rating Sound 
Insulation’, using results from measurements in accordance with, 
(a) ASTM E90, “Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements’, or 


(b) ASTM E336, “Measurement of Airborne Sound Attenuation Between Rooms in Buildings”. 
(See Appendix A.) 


9.11.2. Required Sound Control Locations (Airborne Sound) 


9.11.2.1. _ Minimum Sound Transmission Class Ratings 
(1) Except as provided in Sentence (2), every dwelling unit and every suite in hotels shall be separated from every other 
space in a building in which noise may be generated, by an assembly providing a sound transmission class rating of at least 50, 


measured in accordance with Subsection 9.11.1. or as listed in Tables 1 and 2 of MMAH Supplementary Standard SB-3, “Fire 
and Sound Resistance of Building Assemblies”. 


9.11.2.2. Building Services in an Assembly 


(1) Building services located in an assembly required to have a sound transmission class rating shall be installed in a manner 
that will not decrease the required rating of the assembly. 


Section 9.12. Excavation 


9.12.1. General 


9.12.1.1. _ Removal of Topsoil and Organic Matter 
(1) The topsoil and vegetable matter in all unexcavated areas under a building shall be removed. 


(2) In localities where termite infestation is known to be a problem, all stumps, roots and other wood debris shall be removed 
from the soil to a depth of not less than 300 mm in unexcavated areas under a building. 


(3) The bottom of every excavation shall be free of all organic material. 
9.12.1.2. Standing Water 
(1) Excavations shall be kept free of standing water. 


9.12.1.3. Protection from Freezing 


(1) The bottom of excavations shall be kept from freezing throughout the entire construction period. 
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9.12.1.4. Precautions During Excavation ¢ 


(1) Every excavation shall be undertaken in such a manner to prevent damage to adjacent property, existing structures, 
utilities, roads and sidewalks at all stages of construction. 


(2) Material shall not be placed nor shall equipment be operated or placed in or adjacent to an excavation in a manner that 
may endanger the integrity of the excavation or its supports. 


9.12.2. Depth 


9.12.2.1. Excavation to Undisturbed Soil 


(1) Excavations for foundations shall extend to undisturbed soil. 


9.12.2.2. Minimum Depth of Foundations 


(1) Except as provided in Sentences (4) to (7), the minimum depth of foundations below finished ground level shall conform 
to Table 9.12.2.2. 


Table 9.12.2.2. 
Minimum Depths of Foundations 
Forming Part of Sentence 9.12.2.2.(1) 


Minimum Depth of Foundation Containing Minimum Depth of Foundation Containing 
Type of Soil Heated Basement or Crawl Space" no Heated Space?) 
Good Soil Drainage Poor Soil Drainage Good Soil Drainage Poor Soil Drainage 


Rock No limit 


penetration 
Silt No limit No limit Below the depth et frost Below the depth of frost 
penetration® penetration 
Clay or soils not 12m om 1.2 m but not less than the 1.2 m but not less than the 
clearly defined) depth of frost penetration” depth of frost penetration 


Notes to Table 9.12.2.2.: 
(1) Foundation not insulated to reduce heat loss through the footings. 
Including foundations containing heated space insulated to reduce heat loss through the footings. 


(2) 
(3) Good soil drainage to not less than the depth of frost penetration. 
(4) See Appendix A. 


(2) Where a foundation is insulated in a manner that will reduce the heat flow to the soil beneath the footings, the foundation 
depth shall conform to that required for foundations containing no heated space. (See Appendix A.) 


(3) The minimum depth of foundations for exterior concrete steps with more than 2 risers shall conform to Sentences (1), (2) 
and (5). 


(4) Concrete steps with 1 and 2 risers are permitted to be laid on ground level. 
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® (5) The foundation depths required in Sentence (1) are permitted to be decreased where experience with local soil conditions 
shows that lesser depths are satisfactory, or where the foundation is designed for lesser depths. 


(6) The foundation depths required in Sentence (1) do not apply to foundations for, 
(a) buildings, 
(i) that are not of masonry or masonry veneer construction, and 
(ii) whose superstructure conforins with the requirements of the deformation resistance test in CSA Z240.2.1, 
“Structural Requirements for Manufactured Homes’, or 
(b) accessory buildings, 
(i) that are not of masonry or masonry veneer construction, 
(ii) not more than 1 storey in building height, 
(iii) not more than 55 m? in building area, and 
(iv) where the distance from the finished ground to the underside of the floor joists is not more than 600 mm. 


(7) The foundation depths required in Sentence (1) do not apply to foundations for decks and other accessible 

exterior platforms, 

(a) that are of not more than 1 storey, 

(b) that are not more than 55 m’ in area, 

(c) where the distance from the finished ground to the underside of the floor joists is not more than 600 mm, 

(d) that are not supporting a roof, and 

(e) that are not attached to another structure, unless it can be demonstrated that differential movement will not adversely 
affect the performance of that structure. 


9.12.3. Backfill 


=) 9.12.3.1. Placement of Backfill 


(1) Backfill shall be placed to avoid damaging the foundation wall, the drainage tile, drainage layer, externally applied thermal 
insulation, waterproofing and dampproofing of the wall. 


9.12.3.2. Grading of Backfill 


(1) Backfill shall be graded to prevent drainage towards the foundation after settling. 


9.12.3.3. Deleterious Debris and Boulders 


(1) Backfill within 600 mm of the foundation shall be free of deleterious debris and boulders larger than 250 mm diam. (See 
Appendix A.) 


(2) Except as permitted in Sentence (3), backfill shall not contain pyritic material or material that is susceptible to ice lensing 
in concentrations that will damage the building to a degree that would adversely affect its stability or the performance of 
assemblies separating dissimilar environments. (See A-9.4.4.4.(1) in Appendix A.) 

(3) Backfill with material of any concentration that is susceptible to ice lensing is permitted where foundation walls are cast- 


in-place concrete, concrete block insulated on the exterior or concrete block protected from the backfill by a material that 
serves as a slip plane. (See A-9.4.4.4.(1) in Appendix A.) 


9.12.3.4. Lateral Support of Foundation Wall 


(1) Where the height of foundation wall is such that lateral support is required, or where the required concrete strength of the 
2) wall has not been reached, the wall shall be braced or laterally supported before backfilling. 
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9.12.4. Trenches Beneath Footings ) 


9.12.4.1. Compacting or Filling With Concrete 


(1) ‘The soil in trenches beneath footings for sewers and watermains shall be compacted by tamping up to the level of the 
footing base, or shall be filled with concrete having a strength not less than 10 MPa to support the footing. 


Section 9.13. Dampproofing, Waterproofing and 
Soil Gas Control 


9.13.1. General 


9.13.1.1. Application 


(1) This Section applies to the control of moisture and soil gas ingress through walls, floors, and roofs in contact with the 
ground. 


9.13.2. Dampproofing 


9.13.2.1. Dampproofing 


(1) Except as provided in Article 9.13.3.1., where the exterior finished ground level is at a higher elevation than the ground 
level inside the foundation walls, exterior surfaces of foundation walls below ground level shall be dampproofed. G&G 


(2) Except as provided in Sentence (3) and Article 9.13.3.1., floors-on-ground shall be dampproofed. 


(3) Floors in garages, floors in unenclosed portions of buildings and floors installed over granular fill in conformance with 
Article 9.16.2.1. need not be dampproofed. 


(4) Dampproofing in Sentence (1) is not required where the exterior surfaces of foundation walls below ground level are 
waterproofed. 


9.13.2.2. Material Standards 


(1) Except as otherwise specified in this Section, materials used for exterior dampproofing shall conform to, 

(a) CAN/CGSB-37.1-M, “Chemical Emulsified Type, Emulsified Asphalt for Dampproofing’, 

(b) CAN/CGSB-37.2-M, “Emulsified Asphalt, Mineral Colloid Type, Unfilled, for Dampproofing and Waterproofing and for 
Roof Coatings’, 

(c) CGSB 37-GP-6Ma, “Asphalt, Cutback, Unfilled, for Dampproofing’, 

(d) CAN/CGSB-37.16-M, “Filled, Cutback Asphalt for Dampproofing and Waterproofing”, 

(e) CGSB 37-GP-18Ma, “Tar, Cutback, Unfilled, for Dampproofing’, 

(f) CAN/CGSB-51.34-M, “Vapour Barrier, Polyethylene Sheet, for Use in Building Construction’, 

(g) CAN/CSA-A123.4, “Asphalt for Constructing Built-Up Roof Coverings and Waterproofing Systems,” or 

(h) CGSB 37-GP-56M, “Membrane, Modified, Bituminous, Prefabricated, and Reinforced for Roofing”. 


9.13.2.3. Standards for Application 


(1) ‘The method of application of all bituminous dampproofing materials shall conform to, 

(a) CAN/CGSB-37.3-M, “Application of Emulsified Asphalts for Dampproofing or Waterproofing”, 

(b) CGSB 37-GP-12Ma, “Application of Unfilled Cutback Asphalt for Dampproofing’, or 

(c) CAN/CGSB-37.22-M, “Application of Unfilled, Cutback Tar Foundation Coating for Dampproofing”. 
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» 9.13.2.4. Preparation of Surface 


(1) Unit masonry walls to be dampproofed shall be, 
(a) parged on the exterior face below ground level with not less than 6 mm of mortar conforming to Section 9.20., and 
(b) coved over the footing when the first course of block is laid. 


(2) Concrete walls to be dampproofed shall have holes and recesses resulting from the removal of form ties sealed with 
cement mortar or dampproofing material. 


(3) The surface of insulating concrete form walls to be dampproofed shall be repaired and free of projections and depressions 
that could be detrimental to the performance of the membrane to be applied. 


9.13.2.5. Application of Dampproofing Material 


(1) Dampproofing material shall be applied over the parging or concrete below ground level. 


9.13.2.6. Moisture Protection for Interior Finishes (See Appendix A.) 


(1) The interior surface of foundation walls below ground level shall be protected by means that minimize the ingress of 
moisture from the foundation wall into interior spaces where, 

(a) aseparate interior finish is applied to a concrete or unit masonry wall that is in contact with the soil, or 

(b) wood members are placed in contact with such walls for the installation of insulation or finish. 


(2) Except as provided in Sentence (3), where the protection of interior finishes required in Sentence (1) consists of 
membranes or coatings, 
(a) the membrane or coating shall extend from the basement floor surface up to the highest extent of the interior insulation or 
>) finish, but not higher than the exterior finished ground level, and 
(b) no membrane or coating with a permeance less than 170 ng/(Pa-s-m’) shall be applied to the interior surface of the 
foundation wall above ground level between the insulation and the foundation wall. 


(3) Where insulation functions as both moisture protection for interior finishes and as a vapour barrier in accordance with 
Subsection 9,.25.4., it shall be applied over the entire interior surface of the foundation wall. 


9.13.2.7. Dampproofing of Floors-on-Ground 


(1) Where floors are dampproofed, the dampproofing shall be installed below the floor, except that where a separate floor is 
provided over a slab, the dampproofing is permitted to be applied to the top of the slab. (See Appendix A.) 


(2) Where installed below the floor, dampproofing membranes shall consist of polyethylene not less than 0.15 mm thick, or 
Type S roll roofing. (See Appendix A.) 


(3) Joints in dampproofing membranes described in Sentence (2) shall be lapped not less than 100 mm. 
(4) Where installed above the slab, dampproofing shall consist of, 
(a) no fewer than 2 mopped-on coats of bitumen, 


(b) not less than 0.05 mm polyethylene, or 
(c) other material providing equivalent performance. 


9.13.2.8. _Dampproofing of Preserved Wood Foundation Walls 


(1) Preserved wood foundation walls shall be dampproofed as described in CAN/CSA-S406, “Construction of Preserved 
Wood Foundations”. 
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9.13.3. Waterproofing G 


9.13.3.1. Required Waterproofing 


(1) Where hydrostatic pressure occurs, waterproofing is required for exterior surfaces of, 

(a) floors-on-ground, and 

(b) below ground walls, where the exterior finished ground level is at a higher elevation than the ground level inside the 
foundation walls. 


(2) Roofs of underground structures shall be waterproofed to prevent the entry of water into the structure. 


9.13.3.2. Material Standards 


(1) Except as otherwise specified in this Section, materials used for exterior waterproofing shall conform to, 

(a) CAN/CGSB-37.2-M, “Emulsified Asphalt, Mineral-Colloid Type, Unfilled, for Dampproofing and Waterproofing and for 
Roof Coatings’, 

(b) CAN/CGSB-37.16-M, “Filled, Cutback Asphalt for Dampproofing and Waterproofing”, 

(c) CAN/CSA-A123.4, “Asphalt for Constructing Built-Up Roof Coverings and Waterproofing Systems’, or 

(d) CGSB 37-GP-56M, “Membrane, Modified, Bituminous, Prefabricated, and Reinforced for Roofing”. 


9.13.3.3. Standards for Application 


(1) The method of application of all bituminous waterproofing materials shall conform to CAN/CGSB-37.3-M, “Application 
of Emulsified Asphalts for Dampproofing or Waterproofing”. 


9.13.3.4. Preparation of Surface @ 


(1) Unit masonry walls that are to be waterproofed shall be parged on exterior surfaces below ground level with not less than 
6 mm of mortar conforming to Section 9.20. 


(2) Concrete walls that are to be waterproofed shall have all holes and recesses resulting from removal of form ties sealed with 
mortar or waterproofing material. 


(3) The surface of insulating concrete form walls that are to be waterproofed shall be repaired and free of projections and 
depressions that could be detrimental to the performance of the membrane to be applied. 


9.13.3.5. Application of Waterproofing Membranes 


(1) Concrete or unit masonry walls to be waterproofed shall be covered with no fewer than 2 layers of bitumen-saturated 
membrane, with each layer cemented in place with bitumen and coated overall with a heavy coating of bitumen. 


9.13.3.6. Floor Waterproofing System 


(1) Basement floors-on-ground to be waterproofed shall have a system of membrane waterproofing provided between 2 layers 
of concrete, each of which shall be not less than 75 mm thick, with the floor membrane mopped to the wall membrane to form 
a complete seal. 
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Oe 9.13.4. Soil Gas Control (See Appendix A.) 


9.13.4.1. Soil Gas Control 


(1) Where methane or radon gases are known to be a problem, construction shall comply with the requirements for soil gas 
control in MMAH Supplementary Standard SB-9, “Requirements for Soil Gas Control”. 


9.13.4.2. Required Soil Gas Control 


(1) Except as provided in Sentence (2), all wall, roof and floor assemblies in contact with the ground shall be constructed to 
resist the leakage of soil gas from the ground into the building. 


(2) Construction to resist leakage of soil gas into the building is not required for, 

(a) garages and unenclosed portions of buildings, 

(b) buildings constructed in areas where it can be demonstrated that soil gas does not constitute a hazard, or 

(c) buildings that contain a single dwelling unit and are constructed to provide for subfloor depressurization in accordance 
with MMAH Supplementary Standard SB-9, “Requirements for Soil Gas Control”. 


(3) Where soil gas control is required, a soil gas barrier shall be installed at walls and roofs in contact with the ground 
according to MMAH Supplementary Standard SB-9, “Requirements for Soil Gas Control”. 


(4) Where soil gas control is required, it shall consist of one of the following at floors in contact with the ground: 

(a) asoil gas barrier installed according to MMAH Supplementary Standard SB-9, “Requirements for Soil Gas Control”, or 

(b) where the building contains a single dwelling unit only, a subfloor depressurization system installed according to MMAH 
Supplementary Standard SB-9, “Requirements for Soil Gas Control”. 


2) 9.13.4.3. Material Standards 


(1) Materials used to provide a barrier to soil gas ingress through floors-on-ground shall conform to CAN/CGSB-51.34-M, 
“Vapour Barrier, Polyethylene Sheet, for Use in Building Construction”. 


Section 9.14. Drainage 


9.14.1. Scope 


9.14.1.1. Application 


(1) This Section applies to subsurface drainage and to surface drainage. 


9.14.1.2. Crawl Spaces 


(1) Drainage for crawl spaces shall conform to Section 9.18. 


9.14.1.3. Floors-on-Ground 


(1) Drainage requirements beneath floors-on-ground shall conform to Section 9.16. 
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9.14.2. Foundation Drainage 6 


9.14.2.1. Foundation Wall Drainage 


(1) Unless it can be shown to be unnecessary, drainage shall be provided at the bottom of every foundation wall that contains 
the building interior. 


(2) Except as provided in Sentences (4) and (5), where the insulation on a foundation wall extends to more than 900 mm 
below the adjacent exterior ground level, 
(a) a drainage layer shall be installed adjacent to the exterior surface of a foundation wall consisting of, 
(i) not less than 19 mm mineral fibre insulation with a density of not less than 57 kg/m’, or 
(ii) not less than 100 mm of free draining granular material, or 
(b) asystem shall be installed that can be shown to provide equivalent performance to that provided by the materials 
described in Clause (a). 
(See Appendix A.) 


(3) Where mineral fibre insulation, crushed rock backfill or other drainage layer medium is provided adjacent to the exterior 

surface of a foundation wall, 

(a) the insulation, backfill or other drainage layer medium shall extend to the footing level to facilitate drainage of ground 
water to the foundation drainage system, and 

(b) any pyritic material in the crushed rock shall be limited to a concentration that will not damage the building to a degree 
that would adversely affect its stability or the performance of assemblies separating dissimilar environments. 


(4) Except when the insulation provides the drainage layer required in Clause (2)(a), when exterior insulation is provided, the 
drainage layer shall be installed on the exterior face of the insulation. 


(5) The drainage layer required in Sentence (2) is not required, © 
(a) when the foundation wall is not required to be dampproofed, or 
(b) when the foundation wall is waterproofed. 


(6) Where drainage is required in Sentence (1), the drainage shall conform to Subsection 9.14.3. or 9.14.4. 


9.14.3. Drainage Tile and Pipe 


9.14.3.1. Material Standards 


(1) Drain tile and drain pipe for foundation drainage shall conform to, 

(a) ASTM C4, “Clay Drain Tile and Perforated Clay Drain Tile’, 

(b) ASTM C412M, “Concrete Drain Tile (Metric)”, 

(c) ASTM C444M, “Perforated Concrete Pipe (Metric)”, 

(d) ASTM C700, “Vitrified Clay Pipe, Extra Strength, Standard Strength and Perforated”, 

(e) CAN/CGSB-34.22, “Asbestos-Cement Drain Pipe’, 

(f) CAN/CSA-B182.1, “Plastic Drain and Sewer Pipe and Pipe Fittings’, 

(g) CAN/CSA-G401, “Corrugated Steel Pipe Products’, or 

(h) BNQ 3624-115, “Polyethylene (PE) Pipe Fittings - Flexible Pipes for Drainage - Characteristics and Test Methods”. 


9.14.3.2. Minimum Size 


(1) Drain tile or pipe used for foundation drainage shall be not less than 100 mm in diam. 
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+) 9.14.3.3. Installation 


(1) Drain tile or pipe shall be laid on undisturbed or well-compacted soil so that the top of the tile or pipe is below the bottom 
of the floor slab or the ground cover of the crawl space. 


(2) Drain tile or pipe with butt joints shall be laid with 6 mm to 10 mm open joints. 


(3) ‘The top half of joints referred to in Sentence (2) shall be covered with sheathing paper, 0.10 mm polyethylene or No. 15 
asphalt or tar-saturated felt. 


(4) The top and sides of drain pipe or tile shall be covered with not less than 150 mm of crushed stone or other coarse clean 
granular material containing not more than 10% of material that will pass a 4 mm sieve. 


9.14.4. Granular Drainage Layer 


9.14.4.1. Type of Granular Material 
(1) Granular material used to drain the bottom of a foundation shall consist of a continuous layer of crushed stone or other 
coarse clean granular material containing, 
(a) not more than 10% of material that will pass a 4 mm sieve, and 


(b) no pyritic material in a concentration that would adversely affect its stability or the performance of assemblies separating 
dissimilar environments. 


9.14.4.2. Installation 


2) (1) Granular material described in Article 9.14.4.1. shall be laid on undisturbed or compacted soil to a minimum depth of not 
less than 125 mm beneath the footing of the building and extend not less than 300 mm beyond the outside edge of the footings. 


9.14.4.3. Grading 


(1) The bottom of an excavation drained by a granular layer shall be graded so that the entire area described in 
Article 9.14.4.2. is drained to a sump coriforming to Article 9.14.5.2. 


9.14.4.4. Wet Site Conditions 


(1) Where because of wet site conditions soil becomes mixed with the granular drainage material, sufficient additional 
granular material shall be provided so that the top 125 mm is kept free of soil. 


9.14.5. Drainage Disposal 
9.14.5.1. Drainage Disposal 
(1) Foundation drains shall drain to a sewer, drainage ditch or dry well. 


9.14.5.2. Sump Pits 


(1) Where gravity drainage is not practical, a covered sump with an automatic pump shall be installed to discharge the water 
into a sewer, drainage ditch or dry well. 


(2) Covers for sump pits shall be, 
9 (a) designed to resist removal by children, and 


(b) sealed in accordance with Sentence 9.25.3.3.(16). 
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9.14.5.3. Dry Wells C) 


(1) Dry wells are permitted to be used only when located in areas where the natural groundwater level is below the bottom of 
the dry well. 


(2) Dry wells shall be not less than 5 m from the building foundation and located so that drainage is away from the building. 


9.14.6. Surface Drainage 


9.14.6.1. Surface Drainage 


(1) The building shall be located or the building site graded so that water will not accumulate at or near the building and will 
not adversely affect adjacent properties. 


9.14.6.2. Drainage away from Wells or Leaching Beds 

(1) Surface drainage shall be directed away from the location of a water supply well or leaching bed. 
9.14.6.3. Window Wells 

(1) Every window well shall be drained to the footing level or other suitable location. 
9.14.6.4. Catch Basin 


(1) Where runoff water from a driveway is likely to accumulate or enter a garage, a catch basin shall be installed to provide 
adequate drainage. 


9.14.6.5. Downspouts 


(1) Downspouts shall conform to Article 9.26.18.2. 


Section 9.15. Footings and Foundations 


9.15.1. Application 


9.15.1.1. General (See Appendix A and A-9.4.4.6.) 


(1) Except as provided in Articles 9.15.1.2. and 9.15.1.3., this Section applies to, 
(a) concrete or unit masonry foundation walls and concrete footings not subject to surcharge, 
(i) on stable soils with an allowable bearing pressure of 75 kPa or greater, and 
(ii) for buildings of wood frame or masonry construction, 
(b) wood frame foundation walls and wood or concrete footings not subject to surcharge, 
(i) on stable soils with an allowable bearing pressure of 75 kPa or greater, and 
(ii) for buildings of wood frame construction, and 
(c) flat insulating concrete form foundation walls and concrete footings not subject to surcharge, 
(i) on stable soils with an allowable bearing pressure of 75 kPa or greater, and 
(ii) for buildings of light frame or flat insulating concrete form construction that are not more than 2 storeys in building 
height, with a maximum floor to floor height of 3 m, and containing only a single dwelling unit. 
(See Appendix A.) @ 


(2) Foundations for applications other than as described in Sentence (1) shall be designed in accordance with Section 9.4. 
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(3) Where a foundation is erected on filled ground, peat or sensitive clay, the footing sizes shall be designed in conformance 
with Section 4.2. 


(4) For the purpose of Sentence (3), sensitive clay means the grain size of the majority of the particles is smaller than 0.002 
mm, including leda clay. 


9.15.1.2. Permafrost 


(1) Buildings erected on permafrost shall have foundations designed by a designer competent in this field in accordance with 
the appropriate requirements of Part 4. 


9.15.1.3. Foundations for Deformation Resistant Buildings 
(1) Where the superstructure of a detached building conforms to the requirements of the deformation resistance test in CSA 
Z240.2.1, “Structural Requirements for Manufactured Homes’, the foundation shall be constructed in conformance with, 


(a) this Section, or 
(b) CSA Z240.10.1, “Site Preparation, Foundation, and Anchorage of Manufactured Homes”. 


9.15.2. General 


9.15.2.1. Concrete 


(1) Concrete shall conform to Section 9.3. 


9.15.2.2. Unit Masonry Construction 


(1) Concrete block shall conform to CAN/CSA-A165.1, “Concrete Block Masonry Units’, and shall have a compressive 
strength over the average net cross-sectional area of the block of not less than 15 MPa. 


(2) Mortar, grout, mortar joints, corbelling and protection for unit masonry shall conform to Section 9.20. 
(3) For concrete block foundation walls required to be reinforced, 
(a) mortar shall be Type S, conforming to CAN/CSA-A179, “Mortar and Grout for Unit Masonry’, 


(b) grout shall be coarse, conforming to CAN/CSA-A179, “Mortar and Grout for Unit Masonry’, and 
(c) placement of grout shall conform to CAN/CSA-A371, “Masonry Construction for Buildings”. 


9.15.2.3. Pier Type Foundations 
(1) Where pier type foundations are used, the piers shall be designed to support the applied loads from the superstructure. 
(2) Where piers are used as a foundation system in a building of 1 storey in building height, the piers shall be installed to 
support the principal framing members and shall be spaced not more than 3.5 m apart along the framing, unless the piers and 
their footings are designed for larger spacings. 


(3) The height of piers described in Sentence (2) shall not exceed 3 times their least dimension at the base of the pier. 


(4) Where concrete block is used for piers described in Sentence (2), they shall be laid with cores placed vertically, and where 
the width of the building is 4.3 m or less, placed with their longest dimension at right angles to the longest dimension of the 


building. 
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9.15.2.4. Wood Frame Foundations C6 


(1) Foundations of wood frame construction shall conform to, 

(a) CAN/CSA-S406, “Construction of Preserved Wood Foundations’, or 
(b) Part 4. 

(See Appendix A.) 


9.15.3. Footings 


9.15.3.1. Footings Required 


(1) Footings shall be provided under walls, pilasters, columns, piers, fireplaces and chimneys that bear on soil or rock, except 
that footings are permitted to be omitted under piers or monolithic concrete walls if the safe loadbearing capacity of the soil or 
rock is not exceeded. 


9.15.3.2. Support of Footings 
(1) Footings shall rest on undisturbed soil, rock or compacted granular fill. 


(2) Granular fill shall not contain pyritic material in a concentration that would adversely affect its stability or the 
performance of assemblies separating dissimilar environments. 


9.15.3.3. Application of Footing Width and Area Requirements 


(1) Except as provided in Sentence 9.15.3.4.(2), the minimum footing width or area requirements provided in Z 
Articles 9.15.3.4. to 9.15.3.7. shall apply to footings where, 6 
(a) the footings support, 
(i) foundation walls of masonry, concrete, or flat insulating concrete form walls, 

(ii) above ground walls of masonry, flat insulating concrete form walls or light wood frame construction, and 

(iii) floors and roofs of light wood frame construction, 
(b) the span of supported joists does not exceed 4.9 m, and 
(c) the specified live load on any floor supported by the footing does not exceed 2.4 kPa. 


(2) Except as provided in Sentence 9.15.3.4.(2), where the span of the supported joists exceeds 4.9 m, footings shall be 
designed in accordance with Section 4.2. 


(3) Where the specified live load exceeds 2.4 kPa footings shall be designed in accordance with Section 4.2. 


9.15.3.4. Basic Footing Widths and Areas 


(1) Except as provided in Sentences (2) and (3) and in Articles 9.15.3.5. to 9.15.3.7., the minimum footing width or area shall 
comply with Table 9.15.3.4. 
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Table 9.15.3.4. 
Minimum Footing Sizes 
Forming Part of Sentence 9.15.3.4.(1) 


Minimum Width of Strip Footings, mm Minimum Footin 
g Area for 
pthc bilcs ire lu ght Supporting Exterior Walls”) Supporting Interior Walls® — | Columns Spaced 3 m 0.c.", m? 


EE Ss EO aa ee ee ee 


Notes to Table 9.15.3.4.: 

(1) See Sentence 9.15.3.7.(1). 
(2) See Sentences 9.15.3.5.(‘). 
(3) See Sentence 9.15.3.6.(1). 


(2) Where the supported joist span exceeds 4.9 m in buildings with light wood frame walls, floors and roofs, footing widths 
shall be determined according to, 


(a) Section 4.2., or 
(b) the following formula: 


W=we|[Z sjs/ (storeys « 4.9)] 
where, 
W = minimum footing width, 
w = minimum width of footings supporting joists not exceeding 4.9 m, as defined by Table 9.15.3.4., 
Ysjs = the sum of the supported joist spans on each storey whose load is transferred to the footing, and 
storeys = number of storeys supported by the footing. 


(See Appendix A.) 


(3) Where a foundation rests on gravel, sand or silt in which the water table level is less than the width of the footings below 
the bearing surface, 


(a) the footing width for walls shall be not less than twice the width required by Sentences (1) and (2), and Articles 9.15.3.5. 
and 9.15.3.6., and 


(b) the footing area for columns shall be not less than twice the area required by Sentences (1) and (2), and Article 9.15.3.7. 


9.15.3.5. Adjustments to Footing Widths for Exterior Walls 


(1) The strip footing widths for exterior walls shown in Table 9.15.3.4. shall be increased by, 
(a) 65mm for each storey of masonry veneer over wood frame construction supported by the foundation wall, 
(b) 130mm for each storey of masonry construction supported by the foundation wall, and 
(c) 150mm for each storey of flat insulating concrete form wall construction supported by the foundation wall. 


9.15.3.6. Adjustments to Footing Widths for Interior Walls 


(1) The minimum strip footing widths for interior loadbearing masonry walls shown in Table 9.15.3.4. shall be increased by 
100 mm for each storey of masonry construction supported by the footing. 


(2) Footings for interior non-loadbearing masonry walls shall be not less than 200 mm wide for walls up to 5.5 m high and 
the width shall be increased by 100 mm for each additional 2.7 m of height. 
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9.15.3.7. Adjustments to Footing Area for Columns @ 


(1) The footing area for column spacings other than shown in Table 9.15.3.4. shall be adjusted in proportion to the distance 
between columns. 


9.15.3.8. Footing Thickness 


(1) Footing thickness shall be not less than the greater of, 
(a) 100mm, or 
(b) the width of the projection of the footing beyond the supported element. 


9.15.3.9. Step Footings 


(1) Where step footings are used, 
(a) the vertical rise between horizontal portions shall not exceed 600 mm, and 
(b) the horizontal distance between risers shall be not less than 600 mm. 


9.15.4. Foundation Walls 


9.15.4.1. Permanent Form Material 


(1) Insulating concrete form units shall be manufactured of polystyrene conforming to the performance requirements of 
CAN/ULC-S701, “Thermal Insulation, Polystyrene, Boards and Pipe Covering’, for Type 2, 3 or 4 polystyrene. 


9.15.4.2. Foundation Wall Thickness and Required Lateral Support tc) 
(1) Except as required in Sentence (2), the thickness of foundation walls made of unreinforced concrete block or solid 
concrete and subject to lateral earth pressure shall conform to Table 9.15.4.2.A. for walls not exceeding 3.0 m in unsupported 
height. 
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Table 9.15.4.2.A. 
Thickness of Solid Concrete and Unreinforced Concrete Block Foundation Walls 
Forming Part of Sentence 9.15.4.2.(1) 


Maximum Height of Finish Ground Above Basement Floor or 
Crawl Space Ground Cover, m 


Height of Foundation 
Wall Laterally 


Type of Foundation Wall Minimum Wall Unsupported at the 
Thickness, mm Top(2) 


>2.5m and ise an 


Height of Foundation Wall Laterally Supported at the Top"? 


Solid concrete, 
15 MPa min. strength 


Solid concrete, 
20 MPa min. strength 


Unreinforced concrete 


block 


Notes to Table 9.15.4.2.A.: 
(1) See Article 9.15.4.3. 
(2) See Article 9.15.4.6. 
(3) See Table 9.15.4.2.B. 


(2) 
(a) 
(b) 
(3) 


(4) 


The thickness of concrete in flat insulating concrete form foundation walls shall be not less than the greater of, 
140 mm, or 
the thickness of the concrete in the wall above. 


Foundation walls made of flat insulating concrete form units shall be laterally supported at the top and at the bottom. 


The thickness and reinforcing of foundation walls made of reinforced concrete block and subject to lateral earth pressure 


shall conform to Table 9.15.4.2.B. and Sentences (5) to (8) where, 


(a) 
(b) 
(c) 


(5) 
(a) 


(b) 


=) (c) 


the walls are laterally supported at the top, 
average stable soils are encountered, and 
wind loads on the exposed portion of the foundation are no greater than 0.70 kPa. 


For concrete block walls required to be reinforced, continuous vertical reinforcement shall, 

be provided at wall corners, wall ends, wall intersections, at changes in wall height, at the jambs of all openings and at 
movement joints, 

extend from the top of the footing to the top of the foundation wall, and 

where foundation walls are laterally supported at the top, have not less than 50 mm embedment into the footing, if the 
floor slab does not provide lateral support at the wall base. 
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Table 9.15.4.2.B, @ 
Reinforced Concrete Block Foundation Walls Laterally Supported at the Top“ 
Forming Part of Sentence 9.15.4.2.(4) 


= and epee of Continuous Vertical Reinforcement, M au mm 0.¢. 


Maximum 


Height of 
Finished 
Ground Above 
Basement Floor 
or Crawl < 25m < 275m < 3.0m < 25m < 2.75m < 3.0m 
Space Ground 
Cover, m') 
ae ea a ae | 
ae 


ae | >a ea 
| 14 | 4-45Matt 600 | 1-16Mat1600 | 1-15Mat1600 | | 4-20Mat1800_| 1-20Mat 1 800_| 
| 16 | 4-45Mat1 400 | 1-15Mat1400 | 1-15Mat14o0 | | 4-20Mat1600_| 1-20Mat 1 600_| 


1-15M at 1 000 or 
1-15M at 1 200 1-20M at 1200 2-15M at1 200 | 1-20Mat1600 | 1-20M at 1600 1-20M at 1 600 


2-15Mat1200 | 2-15Mat1000 | 2-15Mat1000 | 1-20Mat1400 | 1-20Mat1400 | 1-20Mat1 400 
2-15M at1000 | 2-15Mat1000 | 2-15Mats00 | 1-20Mat1400 | 1-20Mat1400 | 1-20Mat1 200 


2-15M at 800 or 2-15M at 800 or 
1-25M at 1000 | 1-25M at 1000 NIA 1-20M at 1.000 | 1-20M at 1 000 


1-20M at 800 or 
1-20M at 400 or 


[ctu fa gaa pr ge 


Notes to Table 9.15.4.2.B.: 

(1) See Article 9.15.4.3. 

(2) See Article 9.15.4.6. 

(3) No reinforcement required. 
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(6) For concrete block walls required to be reinforced, a continuous horizontal bond beam containing at least one 15M bar 
shall be installed, 

(a) along the top of the wall, 

(b) at the sill and head of all openings greater than 1.2 m in width, and 

(c) at structurally connected floors. 


(7) Inconcrete block walls required to be reinforced, all vertical bar reinforcement shall be installed along the centre line of 
the wall. 


(8) In concrete block walls required to be reinforced, ladder or truss type lateral reinforcement not less than 3.8 mm in 
diameter (No. 9 ASWG) shall be installed in the bed joint of every second masonry course. 


9.15.4.3. Foundation Walls Considered to be Laterally Supported at the Top 


(1) Sentences (2) to (4) apply to lateral support for walls described in Sentence 9.15.4.2.(1). 


(2) Foundation walls shall be considered to be laterally supported at the top if, 

(a) such walls support solid masonry superstructure, 

(b) the floor joists are embedded in the top of the foundation walls, or 

(c) the floor system is anchored to the top of the foundation walls with anchor bolts, in which case the joists may run either 
parallel or perpendicular to the foundation walls. 


(3) Unless the wall around an opening is reinforced to withstand earth pressure, the portion of the foundation wall beneath an 
opening shall be considered laterally unsupported, if, 

(a) the opening is more than 1.2 m wide, or 

(b) the total width of the openings in the foundation wall constitutes more than 25% of the length of the wall. 


(4) For the purposes of Sentence (3), the combined width of the openings shall be considered as a single opening if the 
average width is greater than the width of solid wall between them. 


(5) Flat insulating concrete form foundation walls shall be considered to be laterally supported at the top if the floor joists are 
installed according to Article 9.20.17.5. 


9.15.4.4. Foundation Walls Considered to be Laterally Supported at the Bottom 


(1) Flat insulating concrete form foundation walls shall be considered to be laterally supported at the bottom where the 
foundation wall, 

(a) supports backfill not more than 1.2 m in height, 

(b) is supported at the footing by a shear key and is supported at the top by the ground floor framing, or 

(c) is dowelled to the footing with not less than 15M bars spaced not more than 1.2 m o.c. 


9.15.4.5. Reinforcement for Flat Insulating Concrete Form Foundation Walls 


(1) Horizontal reinforcement in flat insulating concrete form foundation walls shall, 
(a) consist of, 
(i) one 10M bar placed not more than 300 mm from the top of the wall, and 
(ii) 10M bars spaced not more than 600 mm o.c., and 


(b) be located, 
(i) in the inside half of the wall section, and 
(ii) with a minimum cover of 30 mm from the inside face of the concrete. 


(2) Vertical wall reinforcement in flat insulating concrete form foundation walls shall, 


(a) conform to, 
(i) Table 9.15.4.5.A. for 140 mm walls, 
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(ii) Table 9.15.4.5.B. for 190 mm walls, and © 
(iii) Table 9.15.4.5.C. for 240 mm walls, 

(b) be located in the inside half of the wall section with a minimum cover of 30 mm from the inside face of the concrete 
wall, and 

(c) where interrupted by wall openings, be placed not more than 600 mm from each side of the openings. 


(3) Cold joints in flat insulating concrete form foundation walls shall be reinforced with at least one 15M bar spaced not more 
than 600 mm o.c. and embedded not less than 300 mm on both sides of the joint. 


(4) Reinforcing around openings in flat insulating concrete form foundation walls shall comply with Article 9.20.17.3. 
or 9.20.17.4. 


Table 9.15.4.5.A. 
Vertical Reinforcement for 140 mm Flat Insulating Concrete Form Foundation Walls 
Forming Part of Sentence 9.15.4.5.(2) 


Table 9.15.4.5.B. 


Vertical Reinforcement for 190 mm Flat Insulating Concrete Form Foundation Walls 
Forming Part of Sentence 9.15.4.5.(2) 


Minimum Vertical Reinforcement 
Maximum Height of Finished Ground Above eomeepeeconn iuaipparied Basement VWalltciahi 
Finished Basement Floor, m 
lek ae eal Hse Aun ae Phen | 44 m 2.75 m 3.00 m 


Maximum Height of Finished Ground Above 
Finished Basement Floor, m 


Table 9.15.4.5.C. 
Vertical Reinforcement for 240 mm Flat Insulating Concrete Form Foundation Walls 
Forming Part of Sentence 9.15.4.5.(2) 
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) 9.15.4.6. Extension Above Ground Level 


(1) Exterior foundation walls shall extend not less than 150 mm above finished ground level. 


9.15.4.7. Reduction in Thickness 


(1) Where the top of a foundation wall is reduced in thickness to permit the installation of floor joists, the reduced section 
shall be not more than 350 mm high and not less than 90 mm thick. 


(2) Where the top of a foundation wall is reduced in thickness to permit the installation of a masonry exterior facing, the 
reduced section shall be, 


(a) 
(b) 


not less than 90 mm thick, and 
tied to the facing material with metal ties conforming to Sentence 9.20.9.4.(3) spaced not more than, 


(i) 200 mm o.c. vertically, and 
(ii) 900 mm o.c. horizontally. 


(3) The space between wall and facing described in Sentence (2) shall be filled with mortar. 


9.15.4.8. Corbelling 


(1) Corbelling of masonry foundation walls supporting cavity walls shall conform to Article 9.20.12.2. 


9.15.4.9. Crack Control Joints 


(1) 


2 (2) 


Crack control joints shall be provided in foundation walls more than 25 m long at intervals of not more than 15 m. 


Joints required in Sentence (1) shall be designed to resist moisture penetration and shall be keyed to prevent relative 


displacement of the wall portions adjacent to the joint. 


9.15.4.10. Interior Masonry Walls 


(1) 


Interior masonry foundation walls not subject to lateral earth pressure shall conform to Section 9.20. 


9.15.5. Support of Joists and Beams on Masonry Foundation Wallis 


9.15.5.1. Support of Floor Joists (See Appendix A.) 


(1) 
(a) 
(b) 


(2) 
(a) 
(b) 
(c) 


Except as permitted in Sentence (2), foundation walls of hollow unit masonry supporting floor joists shall be, 
capped with not less than 50 mm of solid masonry or concrete, or 
have the top course filled with mortar or concrete. 


Capping required in Sentence (1) is permitted to be omitted, 

in localities where termites are not known to occur, 

when the joists are supported on a wood plate not less than 38 mm by 89 mm, and 
when the siding overlaps the foundation wall not less than 12 mm. 


9.15.5.2. Support of Beams 


(1) 


Not less than a 190 mm depth of solid masonry shall be provided beneath beams supported on masonry. 


Where the beam referred to in Sentence (1) is supported below the top of the foundation walls, the ends of such beams 


(2) 
D shall be protected from the weather. 
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9.15.5.3. Pilasters 2) 
(1) Pilasters shall be provided under beams that frame into unit masonry foundation walls 140 mm or less in thickness. 
(2) Pilasters required in Sentence (1) shall be not less than 90 mm by 290 mm and shall be bonded or tied into the wall. 
(3) The top 200 mm of pilasters required in Sentence (1) shall be solid. 
9.15.6. Parging and Finishing of Foundation Walls 
9.15.6.1. Foundation Walls Below Ground 
(1) Concrete block foundation walls shall be parged on the exterior face below ground level as required in Section 9.13. 


9.15.6.2. Foundation Walls Above Ground 


(1) Exterior surfaces of concrete block foundation walls above ground level shall have tooled joints, or shall be rendered, 
parged or otherwise suitably finished. 


9.15.6.3. Form Ties 


(1) All form ties shall be removed at least flush with the concrete surface. 


Section 9.16. Floors-on-Ground 


9.16.1. Scope 


9.16.1.1. Application 


(1) This Section applies to floors that are supported on ground or granular fill and that do not provide structural support for 
the superstructure. 


9.16.1.2. Structural Floor Slabs 

(1) Floors-on-ground that support loads from the superstructure shall be designed in conformance with Part 4. 
9.16.1.3. Required Floors-on-Ground 

(1) All spaces within dwelling units, except crawl spaces, shall be provided with a floor-on-ground, where, 

(a) access is provided to the space, and 


(b) a floor supported by the structure is not provided. 


9.16.1.4. _Dampproofing and Waterproofing 


(1) Dampproofing and waterproofing shall conform to Section 9.13. 
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9.16.2. Material Beneath Floors 
916.251: Required Installation of Granular Fill 


(1) Except as provided in Sentence (2), not less than 100 mm of coarse clean granular material containing not more than 10% 
of material that will pass a 4 mm sieve shall be placed beneath floors-on-ground. 


(2) Granular material need not be installed under, 
(a) slabs in garages, carports or accessory buildings 


9.16.2.2. Support of Floors 
(1) Material that is susceptible to changes in volume due to variations in moisture content or chemical-microbiological 
oxidation shall not be used as fill beneath floors-on-ground in a concentration that will damage the building to a degree that 


would adversely affect its stability or the performance of assemblies separating dissimilar environments. 


(2) Material that is susceptible to changes in volume due to freezing shall not be used as fill beneath floors-on-ground that 
will be subjected to freezing temperatures. 


(3) Except as provided in Sentence (4), fill beneath floors-on-ground shall be compacted. 


(4) Fill beneath floors-on-ground need not be compacted where the material is clean coarse aggregate containing not more 
than 10% of material that will pass a 4 mm sieve. 


9.16.3. Drainage 


9.16.3.1. Control of Water Ingress 


(1) Except as provided in Article 9.16.3.2. or where it can be shown to be unnecessary, ingress of water underneath a floor- 
on-ground shall be prevented by grading or drainage. 


9.16.3.2. Hydrostatic Pressure 
(1) Where groundwater levels may cause hydrostatic pressure beneath a floor-on-ground, the floor-on-ground shall be, 


(a) acast-in-place concrete slab, and 
(b) designed to resist such pressures. 


9.16.3.3. Floor Drains 


(1) When floor drains are required, the floor surface shall be sloped so that no water can accumulate. 


9.16.4. Concrete 
9.16.4.1. Surface Finish 
(1) The finished surface of concrete floor slabs shall be trowelled smooth and even. 
(2) Dry cement shall not be added to the floor surfaces to absorb surplus water. 
9.16.4.2. Topping Course 


(1) Where a topping course is provided for a concrete floor slab, it shall consist of 1 part cement to 2.5 parts clean, well graded 
sand by volume, with a water/cement ratio approximately equal to that of the base slab. 
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(2) When concrete topping is provided it shall not be less than 20 mm thick. © 
9.16.4.3. Thickness 

(1) Concrete slabs shall be not less than 75 mm thick exclusive of concrete topping. (See Appendix A.) 
9.16.4.4. Bond Break 

(1) A bond-breaking material shall be placed between the slab and footings or rock. 
9.16.4.5. Compressive Strength 


(1) Where dampproofing is not provided, the concrete used for floors-on-ground shall have a compressive strength of not less 
than 25 MPa after 28 days. 


(2) Where dampproofing is provided as described in Article 9.13.2.7., the concrete used for floors-on-ground shall have a 
compressive strength of not less than 15 MPa after 28 days. 


9.16.5. Wood 


9.16.5.1. Wood Frame Floors 


(1) Floors-on-ground constructed of wood shall conform to CAN/CSA-S406, “Construction of Preserved Wood 
Foundations”. 


Section 9.17. Columns 


9.17.1. Scope 


9.17.1.1. Application 


(1) ‘This Section applies to columns used to support, 
(a) beams carrying loads from not more than 2 wood frame floors where, 
(i) the supported length of joists bearing on such beams does not exceed 5 m, and 
(ii) the live load on any floor does not exceed 2.4 kPa, 
(b) beams or header joists carrying loads from not more than 2 levels of wood frame balconies, decks or other accessible 
exterior platforms, or 1 level and the roof, where, 
(i) the supported length of joists bearing on such beams or joists does not exceed 5 m, 
(ii) the sum of the specified snow load and the load due to use and occupancy does not exceed 4.8 kPa, and 
(iii) the platform serves only a single suite of residential occupancy, or 
(c) carport roofs. 


(2) Columns for applications other than as described in Sentence (1) shall be designed in accordance with Part 4. 


9.17.2. General 


9.17.2.1. Location 


(1) Columns shall be centrally located on a footing conforming to Section 9.15. 9 
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a 9.17.2.2. Lateral Support 


(1) Columns shall be securely fastened to the supported member to reduce the likelihood of lateral differential movement 
between the column and the supported member. 


(2) Except as permitted by Sentence (3), columns shall be laterally supported, 

(a) directly, or 

(b) by connection to the supported members. 

(See Appendix A.) 

(3) Columns need not be provided with lateral support as described in Sentence (2) where, 

(a) the length of the columns are not more than 600 mm measured from the finished ground to the underside of the 


supported member, and 
(b) the columns support a deck with no superstructure. 


9.17.3. Steel Columns 


9.17.3.1.. Size and Thickness 


(1) Except as permitted by Sentence (2), steel pipe columns shall have an outside diameter of not less than 73 mm and a wall 
thickness of not less than 4.76 mm. 


(2) Columns of sizes other than as specified in Sentence (1) are permitted to be used where the loadbearing capacities are 
shown to be adequate. 


) 9.17.3.2. End Bearing Plates 
(1) Except as permitted in Sentence (2), steel columns shall be fitted with not less than 100 mm by 100 mm by 6.35 mm thick 
steel plates at each end, and where the column supports a wooden beam, the top plate shall extend across the full width of the 


beam. 


(2) The top plate required in Sentence (1) need not be provided where a column supports a steel beam and provision is made 
for the attachment of the column to the beam. 


9.17.3.3. Paint 


(1) Exterior steel columns susceptible to corrosion shall be treated on the outside surface with at least one coat of rust- 
inhibitive paint. 


9.17.3.4. Design of Adjustable Steel Columns (See Appendix A.) 


(1) Where the imposed load does not exceed 36 kN, adjustable steel columns shall conform to CAN/CGSB-7.2, “Adjustable 
Steel Columns”. 


(2) Adjustable steel columns other than those described in Sentence (1) shall be designed in accordance with Part 4. 


9.17.4. Wood Columns 


9.17.4.1. Column Sizes 


) (1) The width or diameter of a wood column shall be not less than the width of the supported member. 
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(2) Except as provided in Article 9.35.4.2., columns shall be not less than 184 mm for round columns and 140 mm by 140 © 
mm for rectangular columns, unless calculations are provided to show that lesser sizes are adequate. 


9.17.4.2. Materials 


(1) Wood columns shall be either solid, glue-laminated or built-up. 
(2) Built-up columns shall consist of not less than 38 mm thick full-length members, 
(a) bolted together with not less than 9.52 mm diam bolts spaced not more than 450 mm o.c., or 


(b) nailed together with not less than 76 mm nails spaced not more than 300 mm o.c. 


(3) Glued-laminated columns shall conform to Section 4.3. 


9.17.4.3. Columns in Contact With Concrete 


(1) Wood columns shall be separated from concrete in contact with the ground by 0.05 mm polyethylene film or Type S 
roll roofing. 


9.17.4.4. Wood Column Termite Protection 
(1) Where termites are known to exist, exterior wood columns, such as porch supports, shall be, 
(a) pressure-treated with a chemical that is toxic to such termites, in accordance with Article 9.3.2.9., or 


(b) supported on non-cellulosic material extending not less than 150 mm above the finished ground and shall be located not 
less than 50 mm from the exterior wall of an adjacent building. 


9.17.5. Unit Masonry Columns € 


9.17.5.1. Materials 
(1) Unit masonry columns shall be built of masonry units, 
(a) conforming to CAN/CSA-A165.1, “Concrete Block Masonry Units’, and 
(b) having a compressive strength over the net area of the block of not less than 15 MPa. 


9.17.5.2. Sizes 


(1) Unit masonry columns shall be not less than 290 mm by 290 mm or 240 mm by 380 mm in size. 


9.17.6. Solid Concrete Columns 
9.17.6.1. Materials 

(1) Concrete shall conform to Section 9.3. 
9.17.6.2. Sizes 


(1) Concrete columns shall be not less than 200 mm by 200 mm for rectangular columns and 230 mm diam for circular 
columns. 
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@ Section 9.18. Crawl Spaces 
9.18.1. General 


9.18.1.1. Application 


(1) In this Section, a crawl space refers to an enclosed space between the underside of a floor assembly and the ground cover 
directly below, with a clearance less than 1 800 mm in height. 


9.18.1.2. Foundations 


(1) Foundation walls enclosing crawl spaces shall conform to Section 9.15. 


9.18.1.3. Heated and Unheated Crawl Spaces 
(1) Crawl spaces shall be considered to be heated where the space, 
(a) is used as a warm air plenum, 
(b) contains heating ducts or heating pipes that are not sealed and insulated to minimize heat loss to the space, or 
(c) is not separated from heated space in accordance with Section 9.25. 


(2) Heating of heated crawl spaces shall conform to Section 9.33. 


(3) Insulation, an air barrier system and a vapour barrier shall be installed in the walls of heated crawl spaces in accordance 
with Section 9.25. 


@ 9.18.2. Access 


9.18.2.1. Access Openings 


(1) An access opening of not less than 500 mm by 700 mm shall be provided to each crawl space where the crawl space serves 
a single dwelling unit, and not less than 550 mm by 900 mm for other crawl spaces. 


(2) Access openings shall be fitted with a door or hatch, except when the crawl space is heated and the access opening into the 
crawl space is from the adjacent heated space. 


9.18.3. Ventilation 


9.18.3.1. Ventilation of Unheated Crawl Spaces 
(1) Unheated crawl spaces shall be ventilated by natural or mechanical means. 


(2) Where an unheated crawl space is ventilated by natural means, ventilation shall be provided to the outside air by not less 
than 0.1 m? of unobstructed vent area for every 50 m7 of floor area. 


(3) Vents shall be, 


(a) uniformly distributed on opposite sides of the building, and 
(b) designed to prevent the entry of snow, rain and insects. 


9.18.3.2. Ventilation of Heated Crawl Spaces 


>) (1) Heated crawl spaces shall be ventilated in accordance with Section 9.32. 
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9.18.4. Clearance c 


9.18.4.1. Access Way to Services 
(1) Where equipment requiring service such as plumbing cleanouts, traps and burners is located in crawl spaces, an access 


way with a height and width of not less than 600 mm shall be provided from the access door to the equipment and for a 
distance of 900 mm on the side or sides of the equipment to be serviced. 


9.18.5. Drainage 


9.18.5.1. Drainage 


(1) Except where it can be shown to be unnecessary, the ingress of water into a crawl space shall be controlled by grading 
or drainage. 


(2) Drainage of foundation walls shall conform to Article 9.14.2.1. 
(3) Drainage of the ground cover or floor-on-ground in the crawl space shall conform to Subsection 9.16.3. 


(4) Drains shall conform to Section 9.14. 


9.18.6. Ground Cover 


9.18.6.1. Ground Cover in Unheated Crawl Spaces 


(1) Where a crawl space is unheated, a ground cover shall be provided consisting of not less than, 
(a) 50mm of asphalt paving material, 

(b) 100mm of 15 MPa Portland cement concrete, 

(c) Type S roll roofing, or 

(d) 0,10 mm polyethylene. 


(2) Joints in sheet-type ground cover required in Sentence (1) shall be lapped not less than 100 mm and weighted down. 


9.18.6.2. Ground Cover in Heated Crawl Spaces 
(1) Where a crawl space is heated, a ground cover consisting of not less than 0.15 mm polyethylene sheet conforming to 
CAN/CGSB-51.34-M, “Vapour Barrier, Polyethylene Sheet, for Use in Building Construction’, shall be installed as part of an air 
barrier system in accordance with Subsection 9.25.3. 
(2) The ground cover required in Sentence (1) shall, 
(a) have its joints lapped not less than 300 mm, and sealed and weighted down, or 


(b) be covered with a concrete skim coat not less than 50 mm thick. 


(3) The perimeter of the ground cover required in Sentence (1) shall be sealed to the foundation wall. 


9.18.7. Fire Protection 


9.18.7.1. Crawl Spaces as Warm Air Plenums 


(1) Only crawl spaces under 1-storey portions of dwelling units shall be used as warm air plenums. @ 
NX 
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(2) Enclosing material in crawl spaces described in Sentence (1), including insulation, shall have a surface flame-spread rating 
not greater than 150. 


(3) Combustible ground cover used as enclosing material in Sentence (2) shall be covered with noncombustible material. (See 
Appendix A.) 


(4) Noncombustible material described in Sentence (3) shall, 
(a) extend not less than 300 mm beyorid the projection of a register opening, and 
(b) have turned-up edges. 


Section 9.19. Roof Spaces 
9.19.1. Venting 


9.19.1.1. Required Venting 


(1) Except where it can be shown to be unnecessary, where insulation is installed between a ceiling and the underside of the 
roof sheathing, a space shall be provided between the insulation and the sheathing, and vents shall be installed to permit the 
movement of air from the space to the exterior. (See Appendix A.) 


9.19.1.2. Vent Requirements 
(1) Except as provided in Sentence (2), the unobstructed vent area shall be not less than 1/300 of the insulated ceiling area. 


(2) Where the roof slope is less than 1 in 6 or in roofs that are constructed with roof joists, the unobstructed vent area shall be 
not less than 1/150 of the insulated ceiling area. 


(3) Required vents are permitted to be roof type, eave type, gable-end type or any combination of them, and shall be 
distributed, 

(a) uniformly on opposite sides of the building, 

(b) with not less than 25% of the required openings located at the top of the space, and 

(c) with not less than 25% of the required openings located at the bottom of the space. 


(4) Except where each roof joist space referred to in Sentence (2) is separately vented, roof joist spaces shall be interconnected 
by installing purlins not less than 38 mm by 38 mm on the top of the roof joists. 


(5) Vents shall comply with CAN3-A93-M, “Natural Airflow Ventilators for Buildings”. 


9.19.1.3. Clearances 


(1) Except as provided in Sentence (2), where venting is provided to a roof joist space, not less than 63 mm of space shall be 
provided between the top of the insulation and the underside of the roof sheathing. 


(2) Where venting is provided at the junction of sloped roofs and exterior walls and where preformed baffles are used to 
contain the insulation, the baffles shall, 
(a) provide an unobstructed air space between the insulation and the underside of the roof sheathing, that is, 
(i) not less than 25 mm in dimension, and 
(ii) of sufficient cross area to meet the attic or roof space venting requirements of Article 9.19.1.2., and 
(b) extend vertically not less than 50 mm above the top of the insulation. 


(3) Ceiling insulation shall be installed in a manner that will not restrict a free flow of air through roof vents or through any 
portion of the attic or roof space. 
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9.19.1.4. Mansard or Gambrel Roof  ¢ 


(1) The lower portion of a mansard or gambrel style roof need not be ventilated. 


(2) The upper portion of roofs described in Sentence (1) shall be ventilated in conformance with the requirements in Articles 
PA he PN ies ree i he PEC 


9.19.2. Access 


9.19.2.1. Access 


(1) Every attic or roof space shall be provided with an access hatch where the attic or roof space, 
(a) measures not less than, 
(i) 10m? in area, 
(ii) 1000 mm in length or width, and 
(iii) 600 mm in height over at least the area described in Subclauses (i) and (ii), or 
(b) contains a fuel-fired appliance. 


(2) Except where an attic or roof space contains a fuel-fired appliance, the hatch required in Sentence (1) shall be not less than 
550 mm by 900 mm except that, where the hatch serves a single dwelling unit, the hatch may be reduced to, 

(a) 0.32 m? in area with no dimension less than 545 mm, or 

(b) 500 mm by 700 mm. 

(See Appendix A.) 


(3) Hatchways to attic or roof spaces shall be fitted with doors or covers. 


Section 9.20. Masonry and Insulating Concrete Form 
Walls Not in Contact With the Ground 


9.20.1. Application 


9.20.1.1. General 


(1) Except as provided in Article 9.20.1.2., this Section applies to, 
(a) unreinforced masonry and masonry veneer walls not in contact with the ground, where, 
(i) the height of the walls constructed on the foundation walls does not exceed 11 m, and 
(ii) the roof or floor assembly above the first storey is not of concrete construction, and 
(b) flat insulating concrete form walls not in contact with the ground that, 
(i) have a maximum floor to floor height of 3 m, 
(ii) are erected in buildings not more than 2 storeys in building height and containing only a single dwelling unit, and 
(iii) are erected in locations where the seismic spectral response acceleration, S,(0.2), is not greater than 0.4. 
(See Appendix Note A-9.15.1.1(1)(c)) 


(2) For walls other than those described in Sentence (1), or where the masonry walls or insulating concrete form walls not in 
contact with the ground are designed for specified loads on the basis of ultimate and serviceability limit states, Subsection 4.3.2. 
shall apply. 
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B® 9.20.1.2. Earthquake Reinforcement (See Appendix A.) 
(1) In locations where the seismic spectral response acceleration, S,(0.2), is greater than 0.55, loadbearing elements of 
masonry buildings more than 1 storey in building height shall be reinforced with not less than the minimum amount of 
reinforcement as required in Subsection 9.20.15. 
(2) In locations where the seismic spectral response acceleration, S,(0.2), is greater than 0.35, but less than or equal to 0.55, 


loadbearing elements of masonry buildings 3 storeys in building height shall be reinforced with not less than the minimum 
amount of reinforcement as required in Subsection 9.20.15. 


9.20.2. Masonry Units 


9.20.2.1. Masonry Unit Standards 
(1) Masonry units shall comply with, 
(a) ASTM C73, “Calcium Silicate Brick (Sand-Lime Brick)”, 
(b) ASTM C126, “Ceramic Glazed Structural Clay Facing Tile, Facing Brick, and Solid Masonry Units’, 
(c) ASTM C212, “Structural Clay Facing Tile’, 
(d) CAN/CSA-A82.1-M, “Burned Clay Brick (Solid Masonry Units Made from Clay or Shale)”, 
(e) CSA A82.4-M, “Structural Clay Load-Bearing Wall Tile”, 
(f) CSA A82.5-M, “Structural Clay Non-Load-Bearing Tile’, 
(g) CAN3-A82.8-M, “Hollow Clay Brick’, 
(h) CAN/CSA-A165.1, “Concrete Block Masonry Units”, 
(i) CAN/CSA-A165.2, “Concrete Brick Masonry Units’, 
(j) CAN/CSA-A165.3, “Prefaced Concrete Masonry Units’, or 

ee) (k) CAN3-A165.4-M, “Autoclaved Cellular Units”. 


9.20.2.2. Used Brick 


(1) Used bricks shall be free of old mortar, soot or other surface coating and shall conform to Article 9.20.2.1. 


9.20.2.3. Glass Blocks 

(1) Glass blocks shall not be used as loadbearing units or in the construction of fireplaces or chimneys. 
9.20.2.4. Cellular Concrete 

(1) Masonry made with cellular concrete shall not be used in contact with the soil or exposed to the weather. 


9.20.2.5. Stone 


(1) Stone shall be sound and durable. 


9.20.2.6. Concrete Units Exposed to the Weather 


(1) Concrete blocks exposed to the weather shall have weight and water absorption characteristics conforming to Classes A, 
B, C or D, described in CAN/CSA-A165.1, “Concrete Block Masonry Units”. 


9.20.2.7. Compressive Strength 


&) (1) The compressive strength of concrete blocks shall conform to Table 9.20.2.7. 
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Table 9.20.2.7. tg 
Compressive Strength of Concrete Blocks 
Forming Part of Sentence 9.20.2.7.(1) 


Minimum Compressive Strength Over Net Area, MPa 
Exposed to Weather Not Exposed to Weather 
1 


Solid loadbearing cellular blocks Not permitted 
Solid non-loadbearing cellular blocks Not permitted 


coun eae soa area 


9.20.3. Mortar 


Type of Block 


Solid or hollow concrete blocks 


9.20.3.1. Mortar Materials 


(1) Cementitious materials and aggregates for mortar and grout shall comply with CAN/CSA-A179, “Mortar and Grout for 
Unit Masonry”. 


(2) Water and aggregate shall be clean and free of significant amounts of deleterious materials. 
(3) Lime used in mortar shall be hydrated. 


(4) Iflime putty is used in mortar, it shall be made by slaking quicklime in water for not less than 24 h or soaking hydrated 
lime in water for not less than 12 h. € 


9.20.3.2. Mortar and Grout Mixes 
(1) Mortar types shall conform to Table 9.20.3.2.A. 


(2) Mortar for glass block masonry shall be, 
(a) Type S Portland cement-lime where exposed to the exterior, or 
(b) Type S or N where protected from the exterior. 


(3) Mortar mix proportions shall conform to Table 9.20.3.2.B., with sufficient water to bring the mixture to a consistency 
adequate for laying masonry units. 


(4) Grout mix proportions shall conform to Table 9.20.3.2.C., with sufficient water to provide a suitable flow to fill all voids 
completely, without excessive segregation or bleeding. 


(5) Except as provided in Sentence (6), mortar shall be used and placed in final position, 
(a) within 1.5 h after mixing when the air temperature is 25°C or higher, and 
(b) within 2.5 h after mixing when the air temperature is less than 25°C. 


(6) Mortar and grout containing a set-control admixture shall be manufactured off-site in a batching plant and shall be used 
and placed in final position within a time not exceeding the useful life as stipulated by the manufacturer. 


(7) Grout used for reinforced masonry shall be placed in accordance with the requirements of CAN/CSA-A371, “Masonry 
Construction for Buildings”. 


@ 


bP 106 
Ontario 


2012 BUILDING CODE FOR HOUSING Division B 9.20.4.2 


Ee) Table 9.20.3.2.A. 


Mortar Use 
Forming Part of Sentence 9.20.3.2.(1) 
Exterior, above ground 
Foundation walls and chimneys eri ell wrg nS mop bee angel 


Loadbearing walls and columns 
Non-loadbearing walls and columns 
be 


Interior 


Table 9.20.3.2.B. 
Mortar Mix Proportions (by Volume) 
Forming Part of Sentence 9.20.3.2.(3) 


Fine Aggregate 
Mortar Type | Portland Cement Masonry Cement Type N | Masonry Cement Type S (damp, loose-state sand) 


3% to 4% 


Table 9.20.3.2.C. 
Grout Mix Proportions (by Volume) 
Forming Part of Sentence 9.20.3.2.(4) 


Portland Cement Fine Aggregate (sand) Coarse Aggregate 


{ 0 to 4/10 2% to 3 times the sum of the 1 to 2 times the sum of the cement 
cement and lime volumes and lime volumes 
9.20.4. Mortar Joints 


9.20.4.1. Thickness 


(1) Except as provided in Sentence (2), mortar joint thickness for burned clay brick and concrete masonry units shall 
be 10 mm. 


(2) Permitted tolerances in head and bed joints shall be -5 mm to +10 mm. 
9.20.4.2. Solid Masonry Units 


(1) Except for head joints left open for weep holes and ventilation, solid masonry units shall be laid with full head and 


-) bed joints. 
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9.20.4.3. Hollow Masonry Units ¢ 
(1) Hollow masonry units shall be laid with mortar applied to head and bed joints of both inner and outer face shells. 
(2) Vertically aligned webs of hollow masonry units shall be laid in a full bed of mortar, 
(a) under the starting course, 


(b) in all courses of columns, and 
(c) where adjacent to cells or cavities that are to be filled with grout. 


9.20.5. Masonry Support 


9.20.5.1. Masonry Support 


(1) All masonry shall be supported on masonry, concrete or steel, except that masonry veneer walls are permitted to be 
supported on foundations of wood frame constructed in conformance with Sentence 9.15.2.4.(1). (See Appendix A.) 


(2) Every masonry wall shall be at least as thick as the wall it supports, except as otherwise permitted in Article 9.20.12.2. 


9.20.5.2. Lintels or Arches 


(1) Masonry over openings shall be supported by steel, reinforced concrete lintels or masonry arches designed to support the 
imposed loads. 


(2) Except as provided in Sentences (3) and (6), steel angle lintels supporting masonry above openings shall conform to Table 
9205 2c 


(3) Steel angle lintels supporting masonry veneer above openings shall conform to Table 9.20.5.2.B. 

(4) Steel lintels described in Sentences (2) and (3) shall, 

(a) have even and level bearing and shall have not less than 150 mm length of bearing at end supports, and 
(b) bear on masonry, concrete or steel. 

(5) Steel angle lintels supporting masonry shall be primed or painted or otherwise protected from corrosion. 


(6) Steel beams supporting masonry veneer and wood stud walls above openings shall conform to Table 9.20.5.2.C. 


(7) Steel beams described in Sentence (6) shall be supported at each end by a steel column, and have a minimum 6 mm plate 
welded to the flange to support the masonry veneer. 
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a) Table 9.20.5.2.A. 
Loose Steal Lintels for Masonry — No. & Size of Angles Required®” 
Forming Part of Sentence 9.20.5.2.(2) 


Interior Angles, mm 


Boe Maximum Floor Loads per Metre of Span in Newtons?)\4v) 
pan 
3650 | 7300 | 10950 | 14600 | 18250 | 21900 


L-89 L-89 L-89 L-102 L-127 L-127 L-127 
x 89 x 89 x 89 x 89 x 89 x 89 
x 6.4 x 7.9 x 7.9 x 7.9 x 11 x 13 
L-89 x 89 x 6.4 


8 2Ls-89 2Ls-89 2Ls-89 2Ls-89 2Ls-89 | 2Ls-102 | 2Ls-102 
x 89 x 89 x 89 x 89 x 89 x 89 x 89 
x79 x79 x 7.9 x79 x 7.9 x 7.9 x79 


305 
89 | 1-89. | L127 | L127 | L-t27 | L-152 
203 x9 | xag | xag | xag | xag | xag 
x79 | x79 | *79 | xf x13 x11 
L809. 89.X7.B oo Ele x 89.%-7.9 Ms-89 | 21889 | 2Ls-89 | dbs-127 | dst27 | 2bs-127 | 2ls-427 
305 xe9 | xag | xeg | xag | xeg | xeg | xag 
x79 | x79 |. x79 | x79 | x79 | x79) «44 


[-to2 | L-t27 | L-t27 | 1-152 
x 89 x 89 x 89 x 102 
xTocdew79 | x79 | «4 
18m | L-102% 69x79. | L-127 x 127 x 7.9 DLs-102 | dls-102 | 2ls-127 | 2Ls-127 | 2ls-427 | 2ls152 | 2Ls-152 
305 xg9 | xsgo | xag | xag | xag | xt02 | x 102 
x79 | «7901 x79 | x79 | x11 x1 x44 


[-to2 | L-127 1 1-152 
203 xso | x89 | x 102 
x79 | xt x44 
L-102'% 89% 7.9 | L-427 x 127 * 7,9 DLs-102 | 2ls-127 | 2ls-127 | als-162 | 2ls-162 
305 xgo | xe9 | xeg | x102 | x 102 
x79 | xt 1 x1 x1 
203 


t-127 | 1-152 
x89 | x 102 
x79 | x41 
L-427 x 89x79 | L-127 x 127 *7.9 Ds-127 | 2ls-127 | 2Ls-152 
305 x 89 x89 | x 102 
x79 | «13 x1 


L-127 
2 x 89 
, x 14 
L-127 x 89x11 | L-127 x 127 x “1 


2.1m 
03 
27m DLs-127 
305 
L152 x 102* 11 | L127 x 127 x 13 
See ees 


Column 


Notes to Table 9.20.5.2.A.: 
(1) See Sentence 9.20.5.2.(4). 
(2) Omit floor load in lintel when distance to bottom of floor construction is greater than width of opening. 
(3) Interior and exterior angles in 200 mm walls and interior angles in 300 mm walls are bolted together when clear span is over 1 800 mm. 
(4) When masonry lighter than brick is used over interior angles floor load may be increased by the difference in weight per square metre 
times the width of the opening. Not generally available. 
) (5) Interior angles have been designed for floor load plus brick masonry of height equal to width of opening. 
(6) fs = 138 MPa., Deflection maximum = 1/700 span. 
(7) The figures in the Table indicating wall thickness and angle cross-section are in mm. 
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Table 9.20.5.2.B, ¢ 
Maximum Allowable Spans for Steel Lintels Supporting Masonry Veneer, m 
Forming Part of Sentence 9.20.5.2.(3) 


Minimum Angle Size, mm 


Maximum Allowable Spans, m 
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Table 9.20.5.2.C. 
Maximum Allowable Spans for Steel Beams Supporting Masonry Veneer, m'"X2)@) 
Forming Part of Sentence 9.20.5.2.(6) 


Notes to Table 9.20.5.2.C.: 

(1) These spans assume that the beam supports the veneer, a wood stud wall and a maximum specified roof live load of 2.3 KN/m. 
(2) Where the steel beam carries floor loads or larger roof loads, refer to Article 9.23.4.3. 

(3) See Appendix A. 
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® 9.20.6. Thickness and Height 


9.20.6.1. Thickness of Exterior Walls 
(1) Masonry exterior walls, other than cavity walls, in 1 storey buildings and the top storeys of 2 and 3 storey buildings shall be 
not less than 140 mm thick provided the walls are not more than 2.8 m high at the eaves and 4.6 m high at the peaks of gable 


ends. 


(2) The exterior walls of the bottom storeys of 2 storey buildings, and exterior walls of the bottom 2 storeys of 3 storey buildings 
shall be not less than 190 mm thick. 


(3) In exterior walls composed of more than one wythe, each wythe shall be not less than 90 mm thick. 


9.20.6.2. Cavity Walls 


(1) Cavity walls shall be made with not less than 90 mm wide units if the joints are raked and not less than 75 mm wide units 
if the joints are not raked. 


(2) The width of a cavity in a cavity wall shall be not less than 50 mm and not greater than 150 mm. 
(3) The minimum thickness of cavity walls above the supporting base shall be 230 mm for the top 7.6 m and 330 mm for the 


remaining portion, except that where 75 mm wide units are used, the wall height above the top of the foundation wall shall not 
exceed 6 m. 


9.20.6.3. Thickness of Interior Walls 


(1) ‘The thickness of loadbearing interior walls shall be determined on the basis of the maximum lateral support spacing as 
provided in Sentences 9.20.10.1.(2) and (3). 


(2) The thickness of interior non-loadbearing walls shall be, 


(a) determined on the basis of the maximum lateral support spacing as provided in Sentences 9.20.10.1.(2) and (3), and 
(b) in any case, not less than 65 mm. 


9.20.6.4. Masonry Veneer 


(1) Except for masonry veneer where each masonry unit is supported individually by the structural backing, masonry veneer 
shall be of solid units not less than 70 mm thick. 


(2) Veneer described in Sentence (1) over wood frame walls shall have not less than a 25 mm air space behind the veneer. 
(3) Masonry veneer less than 90 mm thick shall have unraked joints. 


(4) Masonry veneer shall conform to Subsection 4.3.2. where the masonry units are required to be individually supported by 
the structural backing. 


9.20.6.5. Parapet Walls 
(1) The height of parapet walls above the adjacent roof surface shall be not more than three times the parapet wall thickness. 


(2) Parapet walls shall be solid from the top of the parapet to not less than 300 mm below the adjacent roof level. 
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9.20.6.6. Stone or Concrete Facings ¢ 


(1) Slab and panel facings of precast concrete and natural or artificial stone shall conform to Subsection 4.3.2. 


9.20.7. Chases and Recesses 


9.20.7.1. Maximum Dimensions 


(1) Except as provided in Sentence 9.20.7.2.(2) and Article 9.20.7.4., the depth of any chase or recess shall not exceed one- 
third the thickness of the wall, and the width of the chase or recess shall not exceed 500 mm. 


9.20.7.2. Minimum Wall Thickness 


(1) Except as provided in Sentence (2) and Article 9.20.7.4., no chase or recess shall be constructed in any wall 190 mm or less 
in thickness. 


(2) Recesses may be constructed in 190 mm walls provided they do not exceed 100 mm in depth, 750 mm in height and 500 
mm in width. 


9.20.7.3. Separation of Chases and Recesses 


(1) Chases and recesses shall be not less than, 
(a) four times the wall thickness apart, and 
(b) 600 mm away from any pilaster, cross wall, buttress or other vertical element providing required lateral support for the 


es C 


9.20.7.4. Non-Conforming Chases or Recesses 


(1) Chases or recesses that do not conform to the limits specified in Articles 9.20.7.1. to 9.20.7.3. shall be considered as 
openings, and any masonry supported above such a chase or recess shall be supported by a lintel or arch as provided in 
Article 9.20.5.2. 


9.20.7.5. Chases or Recesses Cut into Walls 


(1) Chases or recesses shall not be cut into walls made with hollow units after the masonry units are in place. 


9.20.8. Support of Loads 


9.20.8.1. Capping of Hollow Masonry Walls 


(1) Except as permitted in Sentence (2), loadbearing walls of hollow masonry units supporting roof or floor framing members 
shall be capped with not less than 50 mm of solid masonry or have the top course filled with concrete. 


(2) Capping required in Sentence (1) may be omitted where the roof framing is supported on a wood plate not less than 
38 mm by 89 mm. 


9.20.8.2. Cavity Walls Supporting Framing Members 


(1) Floor joists supported on cavity walls shall be supported on solid units not less than 57 mm high. 


(2) Floor joists described in Sentence (1) shall not project into the cavity. 
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ce) (3) Roof and ceiling framing members bearing on cavity walls shall be supported on, 
(a) not less than 57 mm of solid masonry, bridging the full thickness of the wall, or 
(b) awood plate not less than 38 mm thick, bearing not less than 50 mm on each wythe. 


9.20.8.3. Bearing of Beams and Joists 
(1) The bearing area under beams and joists shall be sufficient to carry the supported load. 
(2) Inno case shall the minimum length of end bearing of beams supported on masonry be less than 90 mm. 


(3) The length of end bearing of floor, roof or ceiling joists supported on masonry shall be not less than 40 mm. 


9.20.8.4. Support of Beams and Columns 


(1) Beams and columns supported on masonry walls shall be supported on pilasters where the thickness of the masonry wall 
or wythe is less than 190 mm. 


(2) Not less than 190 mm depth of solid masonry or concrete shall be provided under the beam or column referred to in 
Sentence (1). 


(3) Pilasters required in Sentence (1) shall be bonded or tied to masonry walls. 
(4) Concrete pilasters required in Sentence (1) shall be not less than 50 mm by 300 mm. 


(5) Unit masonry pilasters required in Sentence (1) shall be not less than 100 mm by 290 mm. 


@ 9.20.8.5. Distance to Edge of Supporting Members (See Appendix A.) 
(1) Masonry veneer of hollow units resting on bearing support shall not project more than, 
(a) 30mm beyond the supporting base where the veneer is not less than 90 mm thick, and 
(b) 12mm beyond the supporting base where the veneer is less than 90 mm thick. 
(2) Masonry veneer of solid units resting on bearing support shall not project more than one-third of the width of the veneer. 
(3) Where the masonry veneer described in Sentence (2) is rough stone masonry, 


(a) the projection shall be measured as the average projection of the units, and 
(b) the width of the veneer shall be measured as the average width of the veneer. 


9.20.9. Bonding and Tying 


9.20.9.1. Joints to be Offset or Reinforced 
(1) Vertical joints in adjacent masonry courses shall be offset unless each wythe of masonry is reinforced with the equivalent 
of no fewer than two corrosion-resistant steel bars of 3.76 mm diam placed in the horizontal joints at vertical intervals not 


exceeding 460 mm. 


(2) Where joints in the reinforcing referred to in Sentence (1) occur, the bars shall be lapped not less than 150 mm. 
9.20.9.2. Bonding or Tying of Other Than Masonry Veneer 
) (1) Except as provided in Article 9.20.9.5 for masonry veneer, masonry walls that consist of two or more wythes shall have the 


wythes bonded or tied together with masonry bonding units as described in Article 9.20.9.3. or with metal ties as described in 
Articles 9.20.9.4. 
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9.20.9.3. Bonding @ 


(1) Where wythes are bonded together with masonry units, the bonding units shall comprise not less than 4 percent of the 
wall surface area. 


(2) Bonding units described in Sentence (1) shall be spaced not more than 600 mm vertically and horizontally in the case of 
brick masonry and 900 mm o.c. in the case of block or tile. 


(3) Units described in Sentence (1) shall extend not less than 90 mm into adjacent wythes. 


9.20.9.4. Tying 


(1) Where two or more wythes are tied together with metal ties of the individual rod type, the ties shall conform to the 
requirements in Sentences (3) to (6). 


(2) Other ties may be used where it can be shown that such ties provide walls that are at least as strong and as durable as those 
made with the individual rod type. 


(3) Metal ties of the individual rod type shall, 

(a) be corrosion-resistant, 

(b) have a minimum cross-sectional area of not less than 17.8 mm’, and 
(c) have not less than a 50 mm portion bent at right angles at each end. 


(4) Metal ties of the individual rod type shall, 

(a) extend from within 25 mm of the outer face of the wall to within 25 mm of the inner face of the wall, 

(b) be completely embedded in mortar except for the portion exposed in cavity walls, and 

(c) be staggered from course to course.  @ 


(5) Where two or more wythes in walls other than cavity walls and masonry veneer/masonry back-up walls are tied together 
with metal ties of the individual rod type, the space between wythes shall be completely filled with mortar. 


(6) Ties described in Sentence (5) shall be, 
(a) located within 300 mm of openings and spaced not more than 900 mm apart around openings, and 
(b) spaced not more than 900 mm apart horizontally and 460 mm apart vertically at other locations. 


(7) Except as required in Sentences (8) and (9), where the inner and outer wythes of cavity walls are tied with individual wire 
ties, the ties shall be spaced not more than 900 mm apart horizontally and 400 mm apart vertically. 


(8) Within 100 mm of the bottom of each floor or roof assembly where the cavity extends below the assemblies, the ties 
described in Sentence (7) shall be spaced not more than 600 mm apart horizontally. 


(9) Within 300 mm of any openings, the ties described in Sentence (7) shall be spaced not more than 900 mm apart. 


9.20.9.5. Ties for Masonry Veneer 


(1) Masonry veneer 70 mm or more in thickness and resting on a bearing support shall be tied to masonry back-up or to 

wood framing members with straps that are, 

(a) corrosion-resistant, 

(b) not less than 0.76 mm thick, 

(c) not less than 22 mm wide, 

(d) shaped to provide a key with the mortar, and 

(e) spaced in accordance with Table 9.20.9.5. ¢ 
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Table 9.20.9.5. 
Veneer Tie Spacing 
Forming Part of Sentence 9.20.9.5.(1) 


Maximum Horizontal Spacing, mm 


Maximum Vertical Spacing 


Se EES ee ore 


Column 1 


(2) ‘The straps described in Sentence (1) that are fastened to the wood framing members shall be, 
(a) bent at a right angle within 6 mm from the fastener, and 
(b) fastened with corrosion resistant 3.18 mm diam screws or spiral nails having a wood penetration of not less than 30 mm. 


(3) Masonry veneer individually supported by masonry or wood frame back-up shall be secured to the back-up in 
conformance with Subsection 4.3.2. 


(4) ‘The straps described in Sentence (1) may be installed against one of the sheathings listed in Table 9.23.16.2.A. provided 
that, 

(a) the tie is in contact with the exterior surface of the sheathing, and 

(b) the sheathing beneath the tie is not compressed. 


9.20.9.6. Reinforcing for Glass Block 


(1) Glass block shall have horizontal joint reinforcement of two corrosion-resistant bars of not less than 3.76 mm diam or 
expanded metal strips not less than 75 mm wide, 

(a) spaced at vertical intervals of not more than 600 mm for units 190 mm or less in height, and 

(b) installed in every horizontal joint for units higher than 190 mm. 


(2) Reinforcement required in Sentence (1) shall be lapped not less than 150 mm. 


9.20.10. Lateral Support 


9.20.10.1. Lateral Support Required 


(1) Masonry walls shall be laterally supported by floor or roof construction or by intersecting masonry walls or buttresses. 


(2) ‘The spacing of supports required in Sentence (1) shall be not more than, 
(a) 20 times the wall thickness for all loadbearing walls and exterior non-loadbearing walls, and 
(b) 36 times the wall thickness for interior non-loadbearing walls. 


(3) In applying Sentence (2), the thickness of cavity walls shall be taken as the greater of, 
(a) two-thirds of the sum of the thicknesses of the wythes, or 
(b) the thickness of the thicker wythe. 


(4) Floor and roof structural elements providing lateral support for walls as required in Sentence (1) shall be constructed to 
transfer lateral loads to walls or buttresses approximately at right angles to the laterally supported walls. 
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9.20.11. Anchorage of Roofs, Floors and Intersecting Walls q 


9.20.11.1. Anchorage of Floor or Roof Assemblies 


(1) Where required to receive lateral support, masonry walls shall be anchored to each floor or roof assembly at maximum 
intervals of 2 m, except that anchorage of floor joists not more than 1 m above grade may be omitted. 


(2) Anchors required in Sentence (1) shall be corrosion-resistant and be not less than the equivalent of 40 mm by 4.76 mm 
thick steel straps. 


(3) Anchors required in Sentence (1) shall be shaped to provide a mechanical key with the masonry and shall be securely 
fastened to the horizontal support to develop the full strength of the anchor. 


(4) When joists are parallel to the wall, anchors required in Sentence (1) shall extend across no fewer than three joists. 


9.20.11.2. Bonding and Tying of Intersecting Walls 
(1) Where required to provide lateral support, intersecting walls shall be bonded or tied together. 


(2) Where bonding is used to satisfy the requirements of Sentence (1), 50% of the adjacent masonry units in the intersecting 
wall, distributed uniformly over the height of the intersection, shall be embedded in the laterally supported wall. 


(3) Where tying is used to satisfy the requirements of Sentence (1), the ties shall be, 

(a) corrosion-resistant metal, 

(b) equivalent to not less than 4.76 mm by 40 mm steel strapping, 

(c) spaced not more than 800 mm o.c. vertically, and 

(d) shaped at both ends to provide sufficient mechanical key to develop the strength of the ties. 


9.20.11.3. Wood Frame Walls Intersecting Masonry Walls 


(1) Wood frame walls shall be tied to intersecting masonry walls with not less than 4.76 mm diam corrosion-resistant steel 
rods spaced not more than 900 mm o.<c. vertically. 


(2) Ties required in Sentence (1) shall be anchored to the wood framing at one end and shaped to provide a mechanical key at 
the other end to develop the strength of the tie. 


9.20.11.4. Wood Frame Roof Systems 


(1) Except as permitted in Sentence (2), roof systems of wood frame construction shall be tied to exterior masonry walls by 
not less than 12.7 mm diam anchor bolts, 

(a) spaced not more than 2.4 m apart, 

(b) embedded not less that 90 mm into the masonry, and 

(c) fastened to a rafter plate of not less than 38 mm thick lumber. 


(2) The roof system described in Sentence (1) is permitted to be anchored by nailing the wall furring strips to the side of the 
rafter plate. 


9.20.11.5. Cornices, Sills and Trim 


(1) Cornices, sills or other trim of masonry material that project beyond the wall face shall have not less than 65% of their 
mass, but not less than 90 mm, within the wall or shall be adequately anchored to the wall with corrosion-resistant anchors. € 
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c2 9.20.11.6. Piers 


(1) Where anchor bolts are to be placed in the top of a masonry pier, the pier shall conform to the requirements of Sentence 
9.15.2.3.(4) and shall be capped with concrete or reinforced masonry not less than 200 mm thick. 


9.20.12. Corbelling 


9.20.12.1. Corbelling 
(1) All corbelling shall consist of solid units. 


(2) The units referred to in Sentence (1) shall be corbelled so that the horizontal projection of any unit does not exceed 
25 mm and the total projection does not exceed one-third of the total wall thickness. 


9.20.12.2. Corbelling for Cavity Walls 


(1) Cavity walls of greater thickness than the foundation wall on which they rest shall not be corbelled but may project 25 mm 
over the outer face of the foundation wall disregarding parging. 


(2) Where the foundation wall referred to in Sentence (1) is unit masonry, it is permitted to be corbelled to meet flush with 
the inner face of a cavity wall provided, 
(a) the projection of each course does not exceed half the height or one-third the width of the corbelled unit, and 


(b) the total corbel does not exceed one-third of the foundation wall thickness. 
(See Appendix A.) 


& 9.20.12.3. Corbelling for Masonry Veneer 


(1) Masonry veneer resting on a bearing support shall not project more than 25 mm beyond the supporting base where the 
veneer is at least 90 mm thick, and 12 mm beyond the supporting base where the veneer is less than 90 mm thick. 


(2) In the case of rough stone veneer, the projection, measured as the average projection of the stone units, shall not exceed 
one-third the bed width beyond the supporting base. 


9.20.13. Control of Rain Water Penetration 


9.20.13.1. Materials for Flashing 
(1) Materials used for flashing shall conform to Table 9.20.13.1. 


(2) Aluminum flashing in contact with masonry or concrete shall be effectively coated or separated from the masonry or 
concrete by an impervious membrane. 
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Table 9.20.13.1. @ 
Flashing Materials 


Forming Part of Sentence 9.20.13.1.(1) 
: Minimum Thickness, mm 
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Roll roofing, Type S 
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9.20.13.2. Fastening of Flashing 


N 
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(1) Fastening devices for flashing shall be corrosion-resistant and, where metal flashing is used, shall be compatible with the 
flashing with respect to galvanic action. 


9.20.13.3. Location of Flashing 


(1) Flashing shall be installed in masonry and masonry veneer walls, 
(a) beneath jointed masonry window sills, 
(b) over the back and top of parapet walls, fi 
(c) over the heads of glass block panels, 
(d) beneath weep holes, and 
(e) over the heads of window and door openings in exterior walls when the vertical distance between the top of a window or 
door frame and the bottom edge of the eave exceeds one-quarter of the horizontal eave overhang. 


(2) Throughwall flashing shall be provided in a masonry veneer wall such that any moisture that accumulates in the air space 
will be directed to the exterior of the building. 


9.20.13.4. Extension of Flashing 


(1) When installed beneath jointed masonry window sills and jointed masonry copings or over the heads of openings, 
flashing shall extend from the front edge of the masonry up behind the sill or lintel. 


(2) A flashing may be omitted when the masonry at the sill of a wall opening or the top of a wall is protected by an 
impervious non-jointed masonry coping that conforms to Article 9.20.13.12. 


9.20.13.5. Flashing for Weep Holes in Masonry Veneer/Masonry Walls 
(1) Flashing beneath weep holes in cavity walls and masonry veneer/masonry back-up walls shall, 
(a) be bedded not less than 25 mm in the inside wythe, 


(b) extend to not less than 5 mm beyond the outer face of the building element below the flashing, and 
(c) be installed with a nominally horizontal slope toward the outside wythe. 


9.20.13.6. Flashing for Weep Holes in Masonry Veneer 


(1) Flashing beneath weep holes in masonry veneer over masonry back-up walls shall conform to the flashing requirements 
for cavity walls and masonry veneer/masonry back-up walls in Article 9.20.13.5, 
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Be (2) Flashing beneath weep holes in masonry veneer over wood frame walls shall be installed so that it extends from a point 
not less than 5 mm beyond the outer face of the building element below the flashing to a point 150 mm up the wood frame wall. 


(3) Where the frame wall is sheathed with a sheathing membrane, a non-wood-based rigid exterior insulating sheathing or 
a semi-rigid insulating sheathing with an integral sheathing membrane, the flashing shall be installed behind the sheathing 


membrane or insulating sheathing. 


(4) Flashing described in Sentence (2) is permitted to conform to the requirements for concealed flashing in Table 9.20.13.1. 


9.20.13.7. Flashing Joints 


(1) Joints in flashing shall be made watertight. 


9.20.13.8. Required Weep Holes 
(1) Weep holes spaced not more than 800 mm apart shall be provided at the bottom of, 
(a) cavities in cavity walls, and 


(b) cavities or air spaces in masonry veneer walls. 


(2) The cavities or air spaces described in Sentence (1) shall include those above lintels over window and door openings 
required to be flashed in conformance with Article 9.20.13.3. 


(3) ‘The weep holes required in Sentence (1) shall be in a location such that any water that collects in the cavity or space will 
be directed to the exterior of the building. 


&) 9.20.13.9. Protection of Interior Finish 
(1) Except as provided in Sentence (3), where the interior finish of the exterior walls of a building is a type that may be 
damaged by moisture, exterior masonry walls, other than cavity walls or walls that are protected for their full height by a roof of 
a carport or porch, shall be, 
(a) parged on the interior surface, and 
(b) covered with No. 15 breather-type asphalt-saturated paper conforming to CAN/CGSB-51.32-M, “Sheathing, Membrane, 

Breather Type’, and shall be lapped not less than 100 mm at the joints. 

(2) In situations described in Sentence (1), flashing shall be provided where water will accumulate, to lead it to the exterior. 


(3) Where the insulation effectively limits the passage of water vapour and is applied by a waterproof adhesive or by mortar 
directly to the masonry, the requirements for sheathing paper do not apply. (See Appendix A.) 


9.20.13.10. Mortar Droppings 


(1) Cavity walls shall be constructed so that mortar droppings are prevented from forming a bridge to allow the passage of 
rain water across the cavity. 


9.20.13.11. Caulking at Door and Window Frames 
(1) The junction of door and window frames with masonry shall be caulked in conformance with Subsection 9.27.4. 


9.20.13.12. Drips Beneath Window Sills 


(1) Except for wall openings located less than 150 mm above ground level, where a concealed flashing is not installed beneath 
window and door sills, such sills shall be provided with an outward slope and a drip located not less than 25 mm from the wall 


surface. 
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9.20.14. Protection During Work q 
9.20.14.1. Laying Temperature of Mortar and Masonry 


(1) Mortar and masonry shall be maintained at a temperature not below 5°C during installation and for not less than 48 h 
after installation. 


(2) No frozen material shall be used in the mortar mix. 
9.20.14.2. Protection from Weather 


(1) The top surface of uncompleted masonry exposed to the weather shall be completely covered with a waterproofing 
material when construction is not in progress. 


9.20.15. Reinforcement for Earthquake Resistance 

9.20.15.1. Amount of Reinforcement 
(1) Where reinforcement is required in this Section, masonry walls shall be reinforced horizontally and vertically with steel 
having a total cross-sectional area of not less than 0.002 times the horizontal cross-sectional area of the wall, so that not less 


than one-third of the required steel area is installed either horizontally or vertically and the remainder in the other direction. 


9.20.15.2. Installation Standard 


(1) Where reinforcement for masonry is required in this Section, it shall be installed in conformance with the requirements € 
for reinforced masonry as contained in CAN/CSA-A371, “Masonry Construction for Buildings”. \ 


9.20.16. Corrosion Resistance 
9.20.16.1. Corrosion Resistance of Connectors 


(1) Carbon steel connectors required to be corrosion-resistant shall be galvanized to at least the minimum standards in Table 
9.20.16.1. 


Table 9.20.16.1. 
Minimum Requirements for Galvanizing 
Forming Part of Sentence 9.20.16.1.(1) 


Connector Material ASTM Standard Coating Class 


Wire ties and continuous reinforcing (hot-dipped A153 /A153M Class B2 or 458 g/m? 
Hardware and bolts A153 /A153M See A153 /A153M 


Strip, plate, bars, and rolled sections (not less than 3.18 mm thick A123 /A123M 610 g/m? 


Sheet (less than 3.18 mm thick A123 /A123M 305 g/m? on material 0.76 mm thick” 
Column 1 Z 5 


Notes to Table 9.20.16.1.: 


(1) ASTM A123 /A123M does not apply to metal less than 3.18 mm thick. Galvanizing coatings may be interpolated for thicknesses 
between 3.18 mm and 0.76 mm. 
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® 9.20.17. Above-Ground Flat Insulating Concrete Form Walls 


9.20.17.1. Thickness of Flat Insulating Concrete Form Walls 
(1) ‘The thickness of concrete in flat insulating concrete form walls not in contact with the ground shall be, 


(a) notless than 140 mm, and 
(b) constant for the entire height of the wall. 


9.20.17.2. Reinforcement for Flat Insulating Concrete Form Walls 
(1) Horizontal reinforcement in above-grade flat insulating concrete form walls shall, 
(a) consist of, 
(i) one 10M bar placed not more than 300 mm from the top of the wall, and 
(ii) 10M bars spaced not more than 600 mm o.c., and 
(b) be placed in the middle third of the wall section. 
(2) Vertical reinforcement in above-grade flat insulating concrete form walls shall, 
(a) consist of 10M bars spaced not more than 400 mm o.c., and 


(b) be placed in the middle third of the wall section. 


(3) Vertical reinforcement required in Sentence (2) and interrupted by wall openings shall be placed not more than 600 mm 
from each side of the opening. 


9.20.17.3. Openings in Non-Loadbearing Flat Insulating Concrete Form Walls 


(1) No openings shall occur within 1.2 m of interior and exterior corners of exterior non-loadbearing flat insulating concrete 
form walls. 


(2) Portions of walls over openings in non-loadbearing flat insulating concrete form walls shall have a minimum depth of 
concrete of not less than 200 mm over the width of the opening. 


(3) Openings more than 600 mm but not more than 3 m in width in non-loadbearing flat insulating concrete form walls shall 
be reinforced at the top and bottom with one 10M bar. 


(4) Openings more than 3 m in width in non-loadbearing flat insulating concrete form walls shall be reinforced on all four 
sides with two 10M bars. 


(5) Reinforcing bars described in Sentences (3) and (4) shall extend not less than 600 mm beyond the edges of the opening. 


(6) The cumulative width of openings in non-loadbearing flat insulating concrete form walls shall be not more than 70% of 
the length of any wall. 


9.20.17.4. Openings in Loadbearing Flat Insulating Concrete Form Walls 


(1) No openings shall occur within 1.2 m of interior and exterior corners of exterior loadbearing flat insulating concrete 
form walls. 


(2) In loadbearing flat insulating concrete form walls, lintels shall be provided over all openings wider than 900 mm. 
(3) Lintels described in Sentence (2) shall be constructed in accordance with Table A-17, A-18 or A-19. 


(4) Lintels described in Sentence (2) over openings wider than 1.2 m shall be reinforced for shear with 10M stirrups at a 
maximum spacing of half the distance from the bottom reinforcing bar to the top of the lintel. 
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9.20.17.5. Framing Supported on Flat Insulating Concrete Form Walls © 


(1) Floor joists supported on the side of flat insulating concrete form walls shall be supported with joist hangers secured to 
wood ledger boards. 


(2) ‘The ledger boards described in Sentence (1) shall be not less than, 
(a) 38mm thick, and 
(b) the depth of the floor joists. 


(3) Anchor bolts shall be used to secure ledger boards to flat insulating concrete form walls and shall be, 
(a) embedded in the wall to a depth not less than 100 mm, and 
(b) spaced in accordance with Table 9.20.17.5. 


(4) Floor joists and building frames supported on top of flat insulating concrete form walls shall be anchored in conformance 
with Article 9.23.6.1. 


Table 9.20.17.5. 
Maximum Anchor Bolt Spacing for the Connection of Ledger Boards to Flat Insulating Concrete Form Walls 
Forming Part of Sentence 9.20.17.5.(3) 


Nah ara on 
| 
0 


9.20.17.6. Anchoring of Roof Framing to Top of Flat Insulating Concrete 
Form Walls 


(1) Roof framing supported on the top of flat insulating concrete form walls shall be fixed to the top plates, which shall be 
anchored to the wall with anchor bolts, 
(a) notless than 12.7 mm in diameter, and 


(b) spaced not more than 1.2 m o.c. 


(2) The anchor bolts described in Sentence (1) shall be placed in the centre of the flat insulating concrete form wall and shall 
be embedded not less than 100 mm into the concrete. 


(3) Attachment of roof framing to wood top plates shall be in accordance with Table 9.23.3.4. 
9.20.17.7. Protection from Precipitation and Damage 


(1) Above ground flat insulating concrete form walls shall be protected from precipitation and damage in conformance with 
Section 9.27, 
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>) Section 9.21. Masonry and Concrete Chimneys 


and Flues 


9.21.1. General 


9.21.1.1. Application 


(1) ‘This Section applies to, 

(a) rectangular masonry or concrete chimneys not more than 12 m in height serving fireplaces or serving appliances having a 
combined total rated heat output of 120 kW or less, and 

(b) flue pipes serving solid fuel-burning appliances. 


(2) Except as provided in Sentence 9.21.1.3.(1), chimneys (other than those described in Sentence (1) and Sentence 
9.21.1.2.(1)), gas vents and flue pipes serving gas-, oil- or solid fuel-burning appliances and associated equipment shall conform 
to Section 6.3. 


9.21.1.2. Factory-Built Chimneys 


(1) Factory-built chimneys serving solid fuel-burning appliances, and their installation, shall conform to CAN/ULC-S629-M, 
“650°C Factory-Built Chimneys”. (See Appendix A.) 


9.21.1.3. Flue Pipes 


(1) Flue pipes serving solid fuel-burning stoves, cooktops and space heaters shall conform to CAN/CSA-B365, “Installation 
Code for Solid-Fuel Burning Appliances and Equipment”. 


9.21.1.4. Chimney or Flue Pipe Walls 


(1) The walls of any chimney or flue pipe shall be constructed to be smoke- and flame-tight. 


9.21.2. Chimney Flues 


9.21.2.1. Chimney Flue Limitations 


(1) A chimney flue that serves a fireplace or incinerator shall not serve any other appliance. 


(2) Achimney flue that serves a solid fuel-burning appliance shall not be connected to a natural gas- or propane-fired 
appliance. 


(3) A chimney flue that serves a solid fuel-burning appliance shall not be connected to an oil-burning appliance unless 
the solid fuel-burning appliance is listed for such installation and the installation of both appliances meets their respective 
installation requirements. 


9.21.2.2. Connections of More Than One Appliance 


(1) Except as required in Article 9.21.2.1., two or more fuel-burning appliances are permitted to be connected to the same 
chimney flue provided adequate draft is maintained for the connected appliances and the connections are made as described in 
Sentences (2) and (3). 


(2) Where two or more solid fuel-burning appliances are connected to the same chimney flue, the appliances must be located 
on the same storey. 
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(3) The connection referred to in Sentence (2) for a solid fuel-burning appliance shall be made below connections for @ 
appliances burning other fuels. 


9.21.2.3. Inclined Chimney Flues 


(1) Chimney flues shall not be inclined more than 45° to the vertical. 


9.21.2.4. Size of Chimney Flues 


(1) Except for chimneys serving fireplaces, the size of a chimney flue shall conform to the requirements of the solid fuel- 
burning appliance installation standard referenced in Sentence 6.2.1.4.(1) and Article 9.33.1.2, 


(2) Where a chimney flue serves only one solid fuel-burning appliance, the flue area shall be at least equal to that of the flue 
pipe connected to it. 


9.21.2.5. Fireplace Chimneys 


(1) The size of a chimney flue serving a masonry fireplace shall be within the allowable range specified in Table 9.21.2.5.A. or 
Table 9.21.2.5.B. 


Table 9.21.2.5.A. 
Diameter of Round Flues for Fireplace Chimneys 
Forming Part of Sentence 9.21.2.5.(1) 


Chimney Height, m 
Flue Diameter, mm 
ys ee eae ee ee ee a 
F 025100350 | 180 | 240 | 160 | 220 | 150 | 210 | 140 | 200 | 
50-251 000.5000 220i) s aeOm | ner200 ge 0260 ale 00, eat 0" - 
ai an eee ee ee ee eae 
je ies ito 0. 800 | 200 esos | 260 a200 ato 0280 
Se A a a Te ee ee 
Shao ee ee ee eae ae 
| 1402 tosh ie a) ail Me $00 | bia 5Oduisaf et VOSOIIE: [si AbA40:, we)oei's830 NF 5] iba 390/209 frets 300 de] A360" (<)] 
patito 600 5 TI 400 480) 380s 440 || 6850) 410 | 3208 8 | mceolgan 
eae Ped Pe ee a 
ls SSO 200, Mee Ee ee gree etme ny wae eed ea. nae |e ccU en a20 
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Fireplace Opening, m? 
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) Table 9.21.2.5.B. 
Rectangular Flue Sizes for Fireplace Chimneys 
Forming Part of Sentence 9.21.2.5.(1) 


Flue Size, mm 
| Min, | Max. [| Min. | Max. [Min [Max [Min | Max__| 
| 12ttoi4o = | =~ — | = — __—| 400x400 | 400x400 | 400x400 | 400x400 | 300x400 | 300 x 400 | 
| t4itoteo | | OO | C= | = __—| 400x400 | 400 x 400 | 400x400 | 400 x 400 | 
| teitotgo | = Oo] — | — | | = T= __—| 400 400 | 400 x 400 | 
[1.81 £0 2.00 otefn yireee ons iain fini yee [ec see g fat ST Sete Wilt soe tf 400-400" [400 * 400i 
ae ee ea ee eee ee 


9 9.21.2.6. Oval Chimney Flues 


Fireplace Opening, m? 


(1) The width of an oval chimney flue shall be not less than two-thirds its breadth. 


9.21.3. Chimney Lining 
9.21.3.1. Lining Materials 

(1) Every masonry or concrete chimney shall have a lining of clay, concrete, firebrick or metal. 
9.21.3.2. Joints in Chimney Liners 


(1) Joints of chimney liners shall be sealed to provide a barrier to the passage of flue gases and condensate into the cavity 
between the liner and the surrounding masonry. 


(2) Joints of clay, concrete or firebrick chimney liners shall be struck flush to provide a straight, smooth, aligned chimney flue. 
9.21.3.3. Clay Liners 
(1) Clay liners shall conform to CAN/CSA-A324-M, “Clay Flue Liners”. 


(2) Liners referred to in Sentence (1) shall be not less than 15.9 mm thick and shall be capable of resisting, without softening 
or cracking, a temperature of 1100°C. 


9.21.3.4. Firebrick Liners 


(1) Firebrick liners shall conform to ASTM C27, “Classification of Fireclay and High Alumina Refractory Brick”. 
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(2) Firebrick liners shall be laid with high temperature cement mortar conforming to CAN/CGSB- 10.3, “Air Setting @ 
Refractory Mortar”. 


9.21.3.5. Concrete Liners 


(1) Concrete flue liners shall conform to Clause 4.2.6.4. of CAN/CSA-A405-M, “Design and Construction of Masonry 
Chimneys and Fireplaces”. 


9.21.3.6. Metal Liners 
(1) Metal liners shall be constructed of at least 0.3 mm thick stainless steel. 


(2) Except as provided in Sentence 9.22.10.2.(3), metal liners referred to in Sentence (1) shall only be used in chimneys 
serving gas- or oil-burning appliances. (See Appendix A.) 


9.21.3.7. Installation of Chimney Liners 
(1) Chimney liners shall be installed when the surrounding masonry or concrete is placed. 
9.21.3.8. Spaces Between Liners and Surrounding Masonry 
(1) A space not less than 10 mm wide shall be left between a chimney liner and the surrounding masonry. 


(2) The space required in Sentence (1) shall not be filled with mortar. 


9.21.3.9. Mortar for Chimney Liners 


(1) Chimney liners used in chimneys for solid fuel-burning appliances shall be laid in a full bed of, 
(a) high temperature cement mortar conforming to CAN/CGSB-10.3, “Air Setting Refractory Mortar’, or 
(b) mortar consisting of one part Portland cement to three parts sand by volume. 


(2) Chimney liners used in chimneys for oil- or gas-burning appliances shall be laid in a full bed of mortar consisting of one 
part Portland cement to three parts sand by volume. 


9.21.3.10. Extension of Chimney Liners 


(1) Chimney liners shall extend from a point not less than 200 mm below the lowest flue pipe connection to a point not less 
than 50 mm or more than 100 mm above the chimney cap. 


9.21.4. Masonry and Concrete Chimney Construction 
9.21.4.1. Unit Masonry 
(1) Unit masonry shall conform to Section 9.20. 


9.21.4.2. Concrete 


(1) Concrete shall conform to Section 9.3. 


9.21.4.3. Footings & 


(1) Footings for masonry chimneys and concrete chimneys shall conform to the requirements in Section 9.15. 
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9.21.4.4. Height of Chimney Flues 
(1) Achimney flue shall extend not less than, 
(a) 900 mm above the highest point at which the chimney comes in contact with the roof, and 


(b) 600 mm above the highest roof surface or structure within 3 m of the chimney. 
(See Appendix A.) 


9.21.4.5. Lateral Stability 


(1) Except as provided in Sentence (2), chimneys shall be braced in accordance with Subsection 4.3.2. to provide stability 
under wind loads. 


(2) Achimney need not be laterally braced provided, 
(a) no horizontal outside dimension is less than 400 mm, and 


(b) the chimney extends not more than 3.6 m above a roof or the masonry wall of which it forms a part. 
(See Appendix A.) 


9.21.4.6. Chimney Caps 
(1) The top of a chimney shall have a waterproof cap of reinforced concrete, masonry or metal. 


(2) ‘The cap required in Sentence (1) shall slope from the lining and be provided with a drip not less than 25 mm from the 
chimney wall. 


(3) Cast-in-place concrete caps shall be separated from the chimney liner by a bond break and be sealed at that location. 


(4) Jointed precast concrete or masonry chimney caps shall have flashing installed beneath the cap extending from the liner to 
the drip edge. 


9.21.4.7. Cleanout 


(1) Except for a chimney flue constructed to serve a masonry fireplace, a cleanout opening with a metal frame and tight-fitting 
metal door shall be installed near the base of the chimney flue. 


9.21.4.8. Wall Thickness 
(1) The walls of a masonry chimney shall be built of solid units not less than 70 mm thick. 


9.21.4.9. Separation of Flue Liners 


(1) Flue liners in the same chimney shall be separated by not less than 70 mm of masonry or concrete exclusive of liners where 
clay liners are used, or 90 mm of firebrick where firebrick liners are used. 


(2) Flue liners referred to in Sentence (1) shall be installed to prevent significant lateral movement. 


9.21.4.10. Flashing 


(1) Junctions with adjacent materials shall be adequately flashed to shed water. 
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9.21.5. Clearance from Combustible Construction @ 


9.21.5.1. Clearance from Combustible Materials 
(1) The clearance between masonry or concrete chimneys and combustible framing material shall be not less than, 
(a) 50mm for interior chimneys, and 
(b) 12 mm for exterior chimneys. 
(See Appendix A.) 


(2) A clearance of not less than 150 mm shall be provided between a cleanout opening and combustible material. 


(3) Combustible flooring, subflooring and ceiling finishes shall have not less than a 12 mm clearance from masonry or concrete 
chimneys. 


9.21.5.2. Sealing of Spaces 


(1) All spaces between masonry or concrete chimneys and combustible material shall be sealed top or bottom with 
noncombustible material. 


9.21.5.3. Support of Joists or Beams 


(1) Joists or beams may be supported on masonry walls that enclose chimney flues provided the combustible members are 
separated from the flue by a minimum of 290 mm of solid masonry. 


Section 9.22. Fireplaces 
9.22.1. General 


9.22.1.1. Application 

(1) Except as otherwise specifically stated in this Part, this Section applies to masonry fireplaces constructed on site. 
9.22.1.2. Masonry and Concrete 

(1) Except as otherwise stated in this Section, unit masonry shall conform to Section 9.20. and concrete to Section 9.3. 


(2) Masonry above openings shall be supported by steel lintels conforming to Sentence 9.20.5.2.(2), reinforced concrete or a 
masonry arch. 


9.22.1.3. Footings 
(1) Footings for masonry and concrete fireplaces shall conform to Section 9.15. 
9.22.1.4. Combustion Air 


(1) Every solid fuel-fired fireplace, including a factory-built fireplace, shall have a supply of combustion air from outdoors in 
accordance with Sentences (2) to (7). 


(2) The combustion air shall be supplied by a noncombustible and corrosion-resistant supply duct. © 
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(3) The supply duct shall have, 
(a) adiameter of not less than 100 mm or equivalent area, and 
(b) anexterior intake for entry of air from the outdoors. 


(4) ‘The supply duct shall contain a tight-fitting damper that shall be located close to the interior outlet and be operable from 
the room containing the fireplace. 


(5) The operating mechanism shall clearly indicate the actual position of the damper. 

(6) The interior outlet shall, 

(a) be located as close as possible to the opening in the face of the fireplace, and 

(b) be designed to prevent embers from entering the supply duct. 

(7) Where a supply of combustion air is provided directly to the fire chamber of a fireplace, including a factory-built fireplace 


or a steel fireplace liner, the installation shall comply with the “Outdoor Air Supply” requirements provided in CAN/CSA- 
A405-M, “Design and Construction of Masonry Chimneys and Fireplaces”. 


9.22.2. Fireplace Liners 


9.22.2.1._ Brick or Steel Liners 


(1) Except where a fireplace is equipped with a steel liner, every fireplace shall have a firebrick liner. 


9.22.2.2. Firebrick Liners 
(1) Fireplace liners shall be not less than, 
(a) 50mm thick for the sides and back, and 
(b) 25 mm thick for the floor. 


(2) Firebrick liners shall be laid with high temperature cement mortar conforming to CAN/CGSB-10.3, “Air Setting 
Refractory Mortar”. 


(3) Joints between a firebrick liner and the adjacent back-up masonry shall be offset. 


9.22.2.3. Steel Liners 


(1) Steel liners for fireplaces shall conform to CAN/ULC-S639M, “Steel Liner Assemblies for Solid-Fuel Burning Masonry 
Fireplaces’, and shall be installed in accordance with the installation instructions in that standard. 


9.22.3. Fireplace Walls 


9.22.3.1. Thickness of Walls 


(1) Except as provided in Sentence (2), the thickness of the back and sides of a fireplace, including the thickness of any 
firebrick liner, shall be not less than 190 mm where a metal liner or a firebrick liner less than 51 mm thick is used. 


(2) When a steel fireplace liner is used with an air circulating chamber surrounding the firebox, the back and sides of the 
fireplace shall consist of, 

(a) solid masonry units not less than 90 mm thick, or 

(b) hollow masonry units not less than 190 mm thick. 
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9.22.4. Fire Chamber @ 


9.22.4.1. Fire Chamber Dimensions 


(1) The distance from the back of the fire chamber to the plane of the fireplace opening shall be not less than 300 mm. 


9.22.5. Hearth 


9.22.5.1. Hearth Extension 


(1) Except as required in Sentence (2), fireplaces shall have a noncombustible hearth extending not less than 400 mm in front 
of the fireplace opening measured from the facing, and not less than 200 mm beyond each side of the fireplace opening. 


(2) Where the fire chamber floor is elevated more than 150 mm above the hearth, the dimension of the hearth measured 
perpendicular to the plane of the fireplace opening shall be increased by not less than, 


(a) 50mm for an elevation above 150 mm and not more than 300 mm, and 
(b) an additional 25 mm for every 50 mm in elevation above 300 mm. 


9.22.5.2. Support of Hearth 


(1) Except as permitted in Sentence (2), the fire chamber floor and hearth shall be supported on a reinforced concrete slab 
not less than a 100 mm thick at its supports and, if cantilevered, not less than 50 mm thick at its unsupported edge. 


(2) A hearth for a fireplace with an opening raised not less than 200 mm from a combustible floor is permitted to be 


supported on that floor provided the requirements of Clauses 5.3.6.5, to 5.3.6.7, of CAN/CSA-A405-M, “Design and 
Construction of Masonry Chimneys and Fireplaces’, are followed. © 


9.22.6. Damper 


9.22.6.1. Required Damper and Size 


(1) The throat of every fireplace shall be equipped with a metal damper sufficiently large to cover the full area of the 
throat opening. 


9.22.7. Smoke Chamber 


9.22.7.1. Slope of Smoke Chamber 


(1) The sides of the smoke chamber connecting a fireplace throat with a flue shall not be sloped at an angle greater than 45° to 
the vertical. 


9.22.7.2. Wall Thickness 


(1) The thickness of masonry walls surrounding the smoke chamber shall be not less than 190 mm at the sides, front and 
back, except that the portions of the back exposed to the outside may be 140 mm thick. 


9.22.8. Factory-Built Fireplaces 


9.22.8.1. Conformance to Standard @ 


(1) Factory-built fireplaces and their installation shall conform to CAN/ULC-S610-M, “Factory-Built Fireplaces”. 
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9.22.9. Clearance of Combustible Material 


9.22.9.1. Clearance to the Fireplace Opening 
(1) Combustible material shall not be placed on or near the face of a fireplace within 150 mm of the fireplace opening, except 


that where the combustible material projects more than 38 mm out from the face of the fireplace above the opening, such 
material shall be at least 300 mm above the top of the opening. 


9.22.9.2. Metal Exposed to the Interior 


(1) Metal exposed to the interior of a fireplace such as the damper control mechanism shall have at least a 50 mm clearance 
from any combustible material on the face of the fireplace where such metal penetrates through the face of the fireplace. 


9.22.9.3. Clearance to Combustible Framing 


(1) Not less than a 100 mm clearance shall be provided between the back and sides of a solid fuel-burning fireplace and 
combustible framing, except that a 50 mm clearance is permitted where the fireplace is located in an exterior wall. 


(2) Not less than a 50 mm clearance shall be provided between the back and sides of the smoke chamber of a solid fuel- 


burning fireplace and combustible framing, except that a 25 mm clearance is permitted where the fireplace is located in an 
exterior wall. 


9.22.9.4. Heat Circulating Duct Openings 
(1) ‘The clearance of combustible material above heat circulating duct openings from those openings shall be not less than, 


(a) 300 mm where the combustible material projects not less than 38 mm from the face, and 
(b) 150mm where the projection is less than 38 mm. 


9.22.10. Fireplace Inserts and Hearth-Mounted Stoves 


9.22.10.1. Appliance Standard 


(1) Fireplace inserts and hearth mounted stoves vented through the throat of a fireplace shall conform to ULC-S628, 
“Fireplace Inserts”. 


9.22.10.2. Installation 


(1) The installation of fireplace inserts and hearth mounted stoves vented through the throat of a fireplace shall conform to 
CAN/CSA-B365, “Installation Code for Solid-Fuel Burning Appliances and Equipment”. 


(2) Fireplace inserts and hearth mounted stoves vented through the throat of a fireplace described in Sentence (1) may 
be installed in existing fireplaces only if a minimum thickness of 190 mm of solid masonry is provided between the smoke 
chamber and any existing combustible materials, unless the insert is listed for lesser clearances. 


(3) A fireplace insert installed in a masonry fireplace shall have, 

(a) alisted metal chimney liner installed from the insert collar to the top of the chimney, or 

(b) adirect sealed connection to the chimney flue where such provision is part of an insert conforming to Sentence 
9.22.10.1.(1). 
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Section 9.23. Wood Frame Construction @ 


9.23.1. Application 


9.23.1.1. Limitations (See Appendix A.) 


(1) This Section applies where wall, floor and roof planes are generally comprised of lumber frames of small repetitive 
structural members, or engineered components, and where, 

(a) roof and wall planes are clad, sheathed or braced on at least one side, 

(b) the small repetitive structural members are spaced not more than 610 mm o.c., 

(c) the walls do not serve as foundations, 

(d) the specified live load on supported subfloors and floor framing does not exceed 2.4 kPa, and 

(e) the span of any structural member does not exceed 12.20 m. 

(See Appendix A.) 


(2) Where the conditions in Sentence (1) are exceeded for wood construction, the design of the framing and fastening shall 
conform to Subsection 4.3.1. 


9.23.2. General 


9.23.2.1. Strength and Rigidity 


(1) All members shall be so framed, anchored, fastened, tied and braced to provide the necessary strength and rigidity. 


9.23.2.2. Protection from Decay © 


(1) Ends of wood joists, beams and other members framing into masonry or concrete shall be treated to prevent decay 
where the bottom of the member is at or below ground level, or a 12 mm air space shall be provided at the end and sides of the 
member. 


(2) Air spaces required in Sentence (1) shall not be blocked by insulation, vapour barriers or air tight materials. 


9.23.2.3. Protection from Dampness 
(1) Except as permitted in Sentence (2), wood framing members that are not pressure-treated with a wood preservative and 
that are supported on concrete in contact with the ground or fill shall be separated from the concrete by not less than 0.05 mm 


polyethylene film or Type S roll roofing. 


(2) Dampproofing material referred to in Sentence (1) is not required where the wood member is at least 150 mm above 
the ground. 


9.23.2.4. Lumber 
(1) Lumber shall conform to the appropriate requirements in Subsection 9.3.2. 
9.23.2.5. Termite Protection 


(1) Where termites are known to exist, unless pressure-treated with a chemical that is toxic to such termites in accordance 
with Article 9.3.2.9., wood steps shall rest on a non-cellulosic base or apron extending at least 150 mm above the ground. 


(2) Wood lattice or skirting around porches shall be separated from piers and soil by at least 50 mm. @ 
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& 9.23.3. Fasteners 


9.23.3.1. Standards for Nails and Screws 


(1) Except as provided in Sentence (2) and elsewhere in this Part, nails specified in this Section shall be common steel wire 
nails or common spiral nails, conforming to, 

(a) ASTM F1667, “Driven Fasteners: Nails, Spikes and Staples”, or 

(b) CSA BI111, “Wire Nails, Spikes and Staples”. 


(2) Nails used to comply with Table 9.23.3.4. shall have a diameter not less than that required by Table 9.23.3.1. 


(3) Wood screws specified in this Section shall conform to ANSI/ASME B18.6.1., “Wood Screws (Inch Series)”. (See 
Appendix A.) 


Table 9.23.3.1. 
Diameter of Nails for Framing 
Forming Part of Sentence 9.23.3.1.(2) 


Minimum Length of Nails, mm Minimum Diameter of Nails, mm 
57 


62 
76 
82 


ic 
Coluinn 


9.23.3.2. Length of Nails 


(1) All nails shall be long enough so that not less than half their required length penetrates into the second member. 


9.23.3.3. Prevention of Splitting 


(1) Splitting of wood members shall be minimized by staggering the nails in the direction of the grain and by keeping nails 
well in from the edges. (See Appendix A.) 


9.23.3.4. Nailing of Framing 
(1) Except as provided in Sentence (2), nailing of framing shall conform to Table 9.23.3.4. 


(2) Where the bottom wall plate or sole plate of an exterior wall is not nailed to joists or blocking in conformance with Table 
9.23.3.4., the exterior wall may be fastened to the floor framing by, 
(a) having plywood, OSB or waferboard sheathing extend down over floor framing and fastened to the floor framing by nails 
or staples conforming to Article 9.23.3.5., or 
(b) tying the wall framing to the floor framing by 50 mm wide galvanized-metal strips, 
(i) not less than 0.41 mm in thickness, 
(ii) spaced not more than 1.2 m apart, and 
(iii) fastened at each end with at least two 63 mm nails. 


133 t 
pr Ontario 


9.23.3.4. Division B 2012 BUILDING CODE FOR HOUSING 


Table 9.23.3.4. @ 
Nailing for Framing 


Forming Part of Sentence 9.23.3.4.(1) 


Consinicton Geral Minimum Length of Minimum Number or 
se te ed Nails, mm Maximum Spacing of Nails 


Joist to joist splice (See also Table 9.23.13.8.) 
104 3 
Tail joist to adjacent header joist 82 5 
(end nailed) around openings 
Each header joist to adjacent trimmer joist ) 
(end nailed) around openings 
Stud to wall plate (each end) toe nail 
irae ee Se 


or end nail 8 


Ceiling joist to plate — toe nail each end 
Roof rafter, roof truss or roof joist to plate — toe nail 
Rafter plate to each ceiling joist 
Rafter to joist (with ridge supported) 
Rafter to joist (with ridge unsupported) 
Gusset plate to each rafter at peak 
Rafter to ridge board - toe nail - end nail 82. grtinuado pails 8.85 
Collar tie to rafter — each end i Cen Sea ee 
ollar tie lateral support to each collar tie pagent pyposnaiiac | at bobivesn eg gaan (i) 
ack rafter to hip or valley rafter ees ie i ey eee 
ar ecdlies hihewre 

Fane read 

sirens Sinise | 

patirganbllaee Bt uaier, Cd 


Roof strut to rafter 
Roof strut to loadbearing wall — toe nail 
8 mm x 140 mm or less plank decking to support 
lank decking wider than 38 mm x 140 mm to support 


8 mm edge laid plank decking to support (toe nail 
8 mm edge laid plank to each other 
Column 1 


w 


| 


Notes to Table 9.23.3.4.: 
(1) See Sentence 9.23.3.4.(2). 


be f 134 
Ontario 


2012 BUILDING CODE FOR HOUSING Division B 9.23.4.1. 


Ee) 9.23.3.5. Fastening for Sheathing or Subflooring 
(1) Except as required by Sentence (5), fastening of sheathing and subflooring shall conform to Table 9.23.3.5. 


(2) Staples shall not be less than 1.6 mm in diameter or thickness, with not less than a 9.5 mm crown driven with the crown 
parallel to framing. 


(3) Roofing nails for the attachment of fibreboard or gypsum sheathing shall not be less than 3.2 mm in diameter with a 
minimum head diameter of 11.1 mm. 


(4) Flooring screws shall not be less than 3.2 mm in diameter. 


(5) Where roof sheathing supports are spaced at more than 406 mm o.c., the maximum spacing of fasteners for roof 
sheathing shall be 150 mm along edges and intermediate supports. 


Table 9.23.3.5. 
Fasteners for Sheathing and Subflooring 
Forming Part of Sentence 9.23.3.5.(1) 


Minimum Length of Fasteners, mm 


Rina Thread Minimum Number or 
Element Common or go Roofing Maximum Spacing of 
' é' Nails or Staples 
Spiral Nails See Nails Fasteners 


Board lumber 184 mm or less wide 
Board lumber more than 184 mm wide 
Fibreboard sheathing up to 13 mm thick 


Gypsum sheathing up to 13 mm thick 
Plywood, OSB or waferboard up to 10 mm thick 150 mm (o.c.) along 


Plywood, OSB or waferboard over 10 mm and up to edges and 
20 mm thick 300 mm (0.c.) along 


intermediate supports 
Plywood, OSB or waferboard over 20 mm and up to 
25 mm thick 


[Ss (ss sa Ae ey eos LCL 


9.23.4. Maximum Spans 
9.23.4.1. Application 


(1) Spans provided in this Subsection for joists, beams and lintels supporting floors shall apply only where, 

(a) the floors serve residential areas as described in Table 4.1.5.3., or 

(b) the uniformly distributed live load on the floors does not exceed that specified for residential areas as described in Table 
2 She? 


(2) Spans for joists, beams and lintels supporting floors shall be determined according to Subsection 4.1.3. where the 
supported floors, 

(a) serve other than residential areas, or 

(b) support a uniform live load in excess of that specified for residential areas. 
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9.23.4.2. Spans for Joists, Rafters and Beams (See Appendix A.)  e 


(1) Except as required in Sentence (2) and Article 9.23.13.10., the spans for wood joists and rafters shall conform to the spans 
shown in Tables A-1 to A-7 for the uniform live loads shown in the Tables. 


(2) Spans for floor joists that are not selected from Tables A-1 and A-2 and that are required to be designed for the same 
loading conditions, shall not exceed the design requirements for uniform loading and vibration criteria. (See Appendix A.) 


(3) Spans for built-up wood and glued-laminated timber floor beams shall conform to the spans in Tables A-8 to A-11. 


(4) Spans for roof ridge beams shall conform to the spans in Table A-12 for the uniform snow load shown. 


9.23.4.3. Steel Beams 


(1) The spans for steel beams with laterally supported top flanges shall conform to Table 9.23.4.3. for floors and Tables A-20 to 
A-29 for roofs and floors. (See Appendix A.) 


(2) Beams described in Sentence (1) shall at least meet the requirements for Grade 350 W steel in CSA G40.21, “General 
Requirements for Rolled or Welded Structural Quality Steel”. 


(3) A beam may be considered to be laterally supported if, 

(a) the wood joists bear on its top flange at intervals of 610 mm or less over its entire length, 

(b) the load being applied to this beam is transmitted through the joists, and 

(c) 19mm by 38 mm wood strips in contact with the top flange are nailed on both sides of the beam to the bottom of the joist 
supported. 
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& Table 9.23.4.3. 
Maximum Spans for Steel Beams Supporting Floors in Dwelling Units” 
Forming Part of Sentence 9.23.4.3.(1) 


phar eh Supported Joist Length, m (Half the sum of joist spans on both sides of the beam 
de Yet 2 Ail a 5 One arly es 118-8) gett danlow 42a) orl nord Gien 02 hed? 5 Aion olwool 6.0led> | 
One Storey Supported 
W150 x 22 
W200 x 21 
W200 x 27 ae eee, 9 1 get 6. Out vig ter BiG ur 2 is! 
W200 x 31 hs ge Cermak oa Pas ah Colbe biel ere OO Pept is ae Oe fan eer OA hac wa 62 Mat 
W250 x 24 ieee hl mans (4 ya hc OM nena J roel a, geo 7 Cala al re aa idl XS poe anll 
eee OSes 
pao Onee 
a ae 


W250 x 33 8.3 
W250 x 39 

W310 Sip a (0 cee ie ro cue 9.4 
W310 x 39 


4 
jo. W200 ST a6 ee 
, 


8 : | . : 
Se ica his ard sa ee ee a Ul leh lhc ehh la std 


oO Notes to Table 9.23.4.3.: 
(1) See Appendix A. 


9.23.4.4. Concrete Topping (See Appendix A.) 


(1) Except as permitted in Sentence (2), where a floor is required to support a concrete topping, the joist spans shown in 
Table A-1 or the spacing of the members shall be reduced to allow for the loads due to the topping. 


(2) Where a floor is required to support a concrete topping, joist spans are permitted to be selected from Table A-2 provided 
the concrete, 

(a) is 38 to 51 mm thick, 

(b) is normal weight, 

(c) is placed directly on the subflooring, and 

(d) has not less than 20 MPa compressive strength after 28 days. 


(3) Where a floor is required to support a concrete topping not more than 51 mm thick, the beam spans shown in Tables A-8 
to A-11 shall be multiplied by 0.8 or the supported length of the floor joists shall be reduced to allow for the loads due to the 


topping. 
9.23.4.5. Heavy Roofing Materials 


(1) Where a roof is required to support an additional uniform dead load from roofing materials such as concrete roofing 
tile, or materials other than as specified in Section 9.26., such as clay roofing tiles, the additional load shall be allowed for by 


reducing, 
) (a) the spans for roof joists and rafters in Tables A-4 to A-7, or the spacing of the members, and 
(b) the spans for ridge beams and lintels in Tables A-12 to A-16. 
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9.23.5. Notching and Drilling © 


9.23.5.1._ Holes Drilled in Framing Members 


(1) Holes drilled in roof, floor or ceiling framing members shall be not larger than one-quarter the depth of the member and 
shall be located not less than 50 mm from the edges, unless the depth of the member is increased by the size of the hole. 


9.23.5.2. Notching of Framing Members 
(1) Floor, roof and ceiling framing members are permitted to be notched provided the notch is located on the top of the 


member within half the joist depth from the edge of bearing and is not deeper than one-third the joist depth, unless the depth 
of the member is increased by the size of the notch. 


9.23.5.3. Wall Studs 
(1) Wall studs shall not be notched, drilled or otherwise damaged so that the undamaged portion of the stud is less than two- 


thirds the depth of the stud if the stud is loadbearing or 40 mm if the stud is non-loadbearing, unless the weakened studs are 
suitably reinforced. 


9.23.5.4. Top Plates 


(1) Top plates in walls shall not be notched, drilled or otherwise weakened to reduce the undamaged width to less than 
50 mm unless the weakened plates are suitably reinforced. 


9.23.5.5. Roof Trusses 


(1) Roof truss members shall not be notched, drilled or otherwise weakened unless such notching or drilling is allowed for in 
the design of the truss. 


9.23.6. Anchorage 


9.23.6.1. Anchorage of Building Frames 


(1) Building frames shall be anchored to the foundation unless a structural analysis of wind and earth pressures shows 
anchorage is not required. 


(2) Except as provided in Article 9.23.6.3., anchorage shall be provided by embedding the ends of the first floor joists 
in concrete, or fastening the sill plate to the foundation with not less than 12.7 mm diam anchor bolts spaced not more 
than 2.4 m o.c. 


(3) Anchor bolts referred to in Sentence (2) shall be fastened to the sill plate with nuts and washers and shall be embedded 
not less than 100 mm in the foundation and so designed that they may be tightened without withdrawing them from the 
foundation. 


9.23.6.2. Anchorage of Columns and Posts 


(1) Except as provided in Sentences (2) and (3), exterior columns and posts shall be anchored to resist uplift and lateral 
movement. 


(2) Except as provided in Sentence (3), where columns or posts support balconies, decks, verandas and other exterior 

platforms, and the columns or posts extend not more than 600 mm above finished ground level, the supported joists or beams & 
shall be, 

(a) anchored to a foundation to resist uplift and lateral movement, or 

(b) directly anchored to the ground to resist uplift. 
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(3) Anchorage is not required for platforms described in Sentence (2) that, 

(a) are not more than 1 storey, 

(b) are not more than 55 m? in area, 

(c) donot support a roof, and . 

(d) are not attached to another structure, unless it can be demonstrated that differential movement will not adversely affect 
the performance of that structure. 


9.23.6.3. Anchorage of Smaller Buildings 


(1) Buildings not more than 4.3 m wide and not more than 1 storey in building height are permitted to be anchored in 
conformance with the requirements of CSA Z240.10.1, “Site Preparation, Foundation and Anchorage of Manufactured Homes’. 


9.23.7. Sill Plates 


9.23.7.1. Size of Sill Plates 


(1) Where sill plates provide bearing for the floor system they shall be not less than 38 mm by 89 mm material. 


9.23.7.2. Levelling of Sill Plates 
(1) Sill plates shall be, 
(a) levelled by setting them on a full bed of mortar, or 
(b) laid directly on the foundation where the top of the foundation is level. 


(2) The joint between the sill plate for exterior walls and the foundation shall be sealed in accordance with Subsection 9.25.3. 


9.23.8. Beams to Support Floors 


9.23.8.1. Bearing for Beams 


(1) Beams shall have even and level bearing and shall have not less than 89 mm length of bearing at end supports, except as 
required in notes to Tables A-8 to A-11. 


9.23.8.2. Priming of Steel Beams 


(1) Exterior steel beams susceptible to corrosion shall be shop primed with rust-inhibitive paint. 


9.23.8.3. Built-up Wood Beams (See Appendix A.) 


(1) Where a beam is made up of individual pieces of lumber that are nailed together, the individual members shall be 38 mm 
or greater in thickness and installed on edge. 


(2) Except as permitted in Sentence (3), where individual members of a built-up beam are butted together to form a joint, the 
joint shall occur over a support. 


(3) Where a beam is continuous over more than one span, individual members are permitted to be butted together to form a 
joint at or within 150 mm of the end quarter points of the clear spans, provided the quarter points are not those closest to the 
ends of the beam. 


(4) Members joined at quarter points shall be continuous over adjacent supports. 
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(5) Joints in individual members of a beam that are located at or near the end quarter points shall not occur in adjacent © 
members at the same quarter point and shall not reduce the effective beam width by more than half. 


(6) Not more than one butt joint shall occur in any individual member of a built-up beam within any one span. 

(7) Except as provided in Sentence (8), where 38 mm members are laid on edge to form a built-up beam, individual members 
shall be nailed together with a double row of nails not less than 89 mm in length, spaced not more than 450 mm apart in each 
row with the end nails located 100 mm to 150 mm from the end of each piece. 

(8) Where 38 mm members in built-up wood beams are not nailed together as provided in Sentence (7), they shall be bolted 


together with not less than 12.7 mm diam bolts equipped with washers and spaced not more than 1.2 m o.c., with the end bolts 
located not more than 600 mm from the ends of the members. 


9.23.9. Floor Joists 


9.23.9.1. End Bearing for Joists 
(1) Except when supported on ribbon boards, floor joists shall have not less than 38 mm length of end bearing. 


(2) Ribbon boards referred to in Sentence (1) shall be not less than 19 mm by 89 mm lumber let into the studs. 


9.23.9.2. Joists Supported by Beams 


(1) Floor joists may be supported on the tops of beams or may be framed into the sides of beams. 


(2) When framed into the side of a wood beam, joists referred to in Sentence (1) shall be supported on, © 
(a) joist hangers or other acceptable mechanical connectors, or 
(b) not less than 38 mm by 64 mm ledger strips nailed to the side of the beam, except that 38 mm by 38 mm ledger strips may 
be used provided each joist is nailed to the beam by at least four 89 mm nails, in addition to the nailing for the ledger strip 
required in Table 9.23.3.4. 


(3) When framed into the side of a steel beam, joists referred to in Sentence (1) shall be supported on the bottom flange of 
the beam or on not less than 38 mm by 38 mm lumber bolted to the web with not less than 6.3 mm diam bolts spaced not more 
than 600 mm apart. 


(4) Joists referred to in Sentence (3) shall be spliced above the beam with not less than 38 mm by 38 mm lumber at least 600 
mm long to support the flooring. 


(5) Not less than a 12 mm space shall be provided between the splice required in Sentence (4) and the beam to allow for 
shrinkage of the wood joists. 


9.23.9.3. Restraint of Joist Bottoms 


(1) Except as provided in Sentence 9.23.9.4.(1), bottoms of floor joists shall be restrained from twisting at each end by toe- 
nailing to the supports, end-nailing to the header joists or by providing continuous strapping, blocking between the joists or 
cross-bridging near the supports. 


9.23.9.4. Strapping and Bridging in Tables A-1 and A-2 


(1) Except as permitted by Sentence (5), where strapping is specified in Table A-1, it shall be, 
(a) not less than 19 mm by 64 mm, nailed to the underside of floor joists, 

(b) located not more than 2.1 m from each support or other rows of strapping, and 

(c) fastened at each end to a sill or header. 
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a) (2) Where bridging is specified in Table A-1, it shall consist of not less than 19 mm by 64 mm or 38 mm by 38 mm cross 
bridging located not more than 2.1 m from each support or other rows of bridging. 


(3) Where bridging and strapping are specified in Table A-1, 
(a) bridging shall, 
(i) comply with Sentence (2), or 
(ii) consist of 38 mm solid blocking located not more than 2.1 m from each support or other rows of bridging and 
securely fastened between the joists, and 
(b) except as provided in Sentence (5), strapping shall comply with Sentence (1) and be installed under the bridging. 


(4) Bridging specified in Table A-2 shall consist of, 

(a) bridging as described in Sentence (2), or 

(b) 38mm solid blocking located not more than 2.1 m from each support or other rows of bridging and securely fastened 
between the joists. 

(5) Strapping described in Sentence (1) and Clause (3)(b) is not required where, 

(a) furring strips complying with Table 9.29.3.1. are fastened directly to the joists, or 

(b) apanel-type ceiling finish complying with Subsection 9.29.5., 9.29.6., 9.29.7., 9.29.8., or 9.29.9. is attached directly to the 
joists. 

(6) Where a ceiling attached to wood furring is specified in Table A-2, 

(a) the ceiling finish shall consist of gypsum board, plywood or OSB not less than 12.7 mm thick, and 

(b) the furring shall be, 


(i) 19mm by 89 mm wood furring spaced at not more than 610 mm o.c., or 
(ii) 19mm by 64 mm wood furring spaced at not more than 406 mm o.c. 


ee) 9.23.9.5. Header Joists 
(1) Header joists around floor openings shall be doubled when they exceed 1.2 m in length. 


(2) ‘The size of header joists exceeding 3.2 m in length shall be determined by calculations. 


9.23.9.6. Trimmer Joists 
(1) Trimmer joists around floor openings shall be doubled when the length of the header joist exceeds 800 mm. 


(2) When the header joist exceeds 2 m in length, the size of the trimmer joists shall be determined by calculations. 


9.23.9.7. Support of Tail and Header Joists 


(1) When tail joists and header joists are supported by the floor framing, they shall be supported by suitable joist hangers or 
nailing in accordance with Table 9.23.3.4. 


9.23.9.8. Support of Walls 


(1) Non-loadbearing walls parallel to the floor joists shall be supported by joists beneath the wall or on blocking between 
the joists. 


(2) Blocking referred to in Sentence (1) for the support of non-loadbearing walls shall be not less than 38 mm by 89 mm 
lumber, spaced not more than 1.2 m apart. 


C2) (3) Non-loadbearing interior walls at right angles to the floor joists are not restricted as to location. 
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(4) Loadbearing interior walls parallel to floor joists shall be supported by beams or walls of sufficient strength to transfer © 
safely the design loads to vertical supports. 


(5) Loadbearing interior walls at right angles to floor joists shall be located not more than 900 mm from the joist support 
when the wall does not support a floor, and not more than 600 mm from the joist support when the wall supports one or more 
floors, unless the joist size is designed to support such loads. 


9.23.9.9. Cantilevered Floor Joists 


(1) Floor joists supporting roof loads shall not be cantilevered more than 400 mm beyond their supports where 38 mm by 
184 mm joists are used and not more than 600 mm beyond their supports where 38 mm by 235 mm or larger joists are used. 


(2) The cantilevered portions referred to in Sentence (1) shall not support floor loads from other storeys unless calculations 
are provided to show that the design resistances of the cantilevered joists are not exceeded. 


(3) Where cantilevered floor joists described in Sentences (1) and (2) are at right angles to the main floor joists, the tail joists 
in the cantilevered portion shall, 


(a) extend inward away from the cantilever support a distance equal to not less than six times the length of the cantilever, and 
(b) shall be end nailed to an interior doubled header joist in conformance with Table 9.23.3.4. 


9.23.10. Wall Studs 


9.23.10.1. Stud Size and Spacing 


(1) Except as provided in Sentence (2), the size and spacing of studs shall conform to Table 9.23.10.1. 
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&) Table 9.23.10.1. 
Size and Spacing of Studs 


Forming Part of Sentence 9.23.10.1.(1) 


= ; Maximum 
Type of Wall Supported Loads (including dead loads) eae sep fs Unsupported 
Spacing, mm 


Attic not accessible by a stairway 


Attic accessible by a stairway plus 1 floor 
Roof load plus 1 floor 
Attic not accessible by stairway plus 2 floors 


Interior 
Roof load, 


Attic accessible by a stairway 

Attic not accessible by a stairway plus 1 floor 
Attic accessible by a stairway plus 2 floors 
Roof load plus 2 floors 


Attic accessible by a stairway plus 3 floors 
Roof load plus 3 floors 


Roof with or without attic storage 


Roof with or without attic storage plus 1 floor 
Exterior 


Roof with or without attic storage plus 2 floors 


Roof with or without attic storage plus 3 floors 38 x 140 


Notes to Table 9.23.10.1.: 
(1) See Article 9.23.10.3. 


(2) Studs for walls not listed in Table 9.23.10.1. and supporting roof loads shall conform to Tables A-30 to A-33, provided, 

(a) the studs are clad with not less than 9.5 mm thick plywood, OSB or waferboard sheathing on the exterior face, and not 
less than 12.5 mm gypsum board on the interior face, 

(b) solid bridging is provided at not more than 1.2 m o.c, 

(c) the studs are fastened to the top and bottom plates with no fewer than three 82 mm toe-nails, 

(d) the double top plates are fastened together with not less than 76 mm nails spaced not more than 200 mm a.c, 

(e) roof framing members spaced not more than 610 mm are fastened to the top plates with no fewer than four 82 mm toe- 


nails, and 

(f) the bottom plate is fastened to the floor joists, blocking or rim joist with not less than 82 mm nails spaced not more than 
200 mm o.c. 

(See Appendix A.) 


2) 9.23.10.2. Bracing and Lateral Support (See Appendix A.) 


(1) Except as provided in Sentence (2), each exterior wall in each storey shall be braced with at least one diagonal brace 
conforming to Sentence (3). 
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(2) Bracing is not required where the walls, © 
(a) have an interior finish conforming to the requirements of Section 9.29., or 
(b) where the walls are, 
(i) clad with panel-type siding, 
(ii) diagonally sheathed with lumber, or 
(iii) sheathed with plywood, OSB, waferboard, gypsum or fibreboard sheathing. 


(3) Where bracing is required, it shall, 

(a) consist of not less than 19 mm by 89 mm wood members, 

(b) be applied to the studs at an angle of approximately 45° to the horizontal, and 

(c) extend the full height of the wall on each storey. 

(4) Bracing described in Sentence (3) shall be nailed to each stud and wall plate by at least two 63 mm nails. 


(5) Where loadbearing interior walls are not finished in accordance with Sentence (2), blocking or strapping shall be fastened 
to the studs at mid-height to prevent sideways buckling. 


9.23.10.3. Orientation of Studs 
(1) Except as permitted in Sentences (2) and (3), all studs shall be placed at right angles to the wall face. 


(2) Studs on the flat are permitted to be used in gable ends of roofs that contain only unfinished space or in non-loadbearing 
interior walls within the limits described in Article 9.23.10.1. 


(3) Wall studs that support only a load from an attic not accessible by a stairway are permitted to be placed on the flat within 
the limits permitted in Article 9.23.10.1. provided, 
(a) the studs are clad on at least one side with plywood, OSB or waferboard sheathing fastened to the face of the studs with a Cc 


structural adhesive, and 
(b) the portion of the roof supported by the studs does not exceed 2.1 m in width. 


9.23.10.4. Continuity of Studs 


(1) Wall studs shall be continuous for the full storey height except at openings and shall not be spliced except by finger- 
jointing with a structural adhesive. (See Appendix A.) 


9.23.10.5. Support for Cladding Materials 


(1) Corners and intersections shall be designed to provide adequate support for the vertical edges of interior finishes, 
sheathing and cladding materials, and in no instance shall exterior corners be framed with less than the equivalent of two studs. 


(2) Where the vertical edges of interior finishes at wall intersections are supported at vertical intervals by blocking or furring, 
the vertical distance between such supports shall not exceed the maximum distance between supports specified in Section 9.29. 


9.23.10.6. Studs at Sides of Openings 


(1) Except as provided in Sentence (2), studs shall be doubled on each side of openings so that the inner studs extend from 
the lintel to the bottom wall plate and the outer studs extend from the top wall plates to the bottom wall plate. 
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(2) Single studs are permitted to be used on either side of openings, 
(a) in non-loadbearing interior walls not required to have fire-resistance ratings, provided the studs extend from the top wall 
plate to the bottom wall plate, or 
(b) in loadbearing or non-loadbearing interior or exterior walls, provided, 
(i) the opening is less than and within the required stud spacing, and 
(ii) no two such openings of full stud space width are located in adjacent stud spaces. 
(See Appendix A.) 


9.23.10.7. Stud Posts Built into Walls 

(1) Except as provided in Sentences (2) and (3), stud posts shall be designed in accordance with Part 4. 

(2) The number of studs in a wall directly below a girder truss or roof beam shall conform to Tables A-34 to A-37, provided, 

(a) the studs are fastened together to form a post in accordance with Sentence 9.17.4.2.(2), 

(b) the wall is not less than 1.2 m long and sheathed on at least one side with plywood, OSB, waferboard or gypsum 
sheathing, and 

(c) the wall sheathing is fastened to the stud post with at least one row of fasteners conforming to Article 9.23.3.5. and spaced 
not more than 150 mm o.c. 


(See Appendix A.) 


(3) The width of the stud post shall be not less than the width of the girder or beam that it supports. 


9.23.11. Wall Plates 


9.23.11.1. Size of Wall Plates 
(1) Except as provided in Sentence (2), wall plates shall be, 
(a) not less than 38 mm thick, and 


(b) not less than the required width of the wall studs. 


(2) In non-loadbearing walls and in loadbearing walls where the studs are located directly over framing members, the bottom 
wall plate may be 19 mm thick. 


9.23.11.2. Bottom Wall Plates 
(1) A bottom wall plate shall be provided in all cases. 


(2) ‘The bottom plate in exterior walls shall not project more than one-third the plate width over the support. 


9.23.11.3. Top Plates 
(1) Except as permitted in Sentences (2) to (4), no fewer than two top plates shall be provided in loadbearing walls. 


(2) A single top plate is permitted to be used in a section of a loadbearing wall containing a lintel provided the top plate forms 
a tie across the lintel. 


(3) A single top plate is permitted to be used in loadbearing walls where the concentrated loads from ceilings, floors and roofs 
are not more than 50 mm to one side of the supporting studs and in all non-loadbearing walls. 


(4) The top plates need not be provided in a section of loadbearing wall containing a lintel provided the lintel is tied to the 


adjacent wall section with, 
(a) not less than 75 mm by 150 mm by 0.91 mm thick galvanized steel, or 
(b) 19mm by 89 mm by 300 mm wood splice nailed to each wall section with at least three 63 mm nails. 
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9.23.11.4. Joints in Top Plates c 
(1) Joints in the top plates of loadbearing walls shall be staggered not less than one stud spacing. 


(2) The top plates in loadbearing walls shall be lapped or otherwise suitably tied at corners and intersecting walls in 
accordance with Sentence (4). 


(3) Joints in single top plates used with loadbearing walls shall be tied in accordance with Sentence (4). 


(4) Ties referred to in Sentences (2) and (3) shall be the equivalent of not less than 75 mm by 150 mm by 0.91 mm thick 
galvanized steel nailed to each wall with at least three 63 mm nails. 


9.23.12. Framing Over Openings 


9.23.12.1. Openings in Non-Loadbearing Walls 


(1) Except as provided in Sentence (2), openings in non-loadbearing walls shall be framed with not less than 38 mm material 
the same width as the studs securely nailed to adjacent studs. 


(2) Openings for doors in non-loadbearing walls required to be fire separations with a fire-resistance rating shall be framed 
with the equivalent of at least two 38 mm thick members that are the same width as the wall plates. 


9.23.12.2. Openings in Loadbearing Walls 


(1) Openings in loadbearing walls greater than the required stud spacing shall be framed with lintels designed to carry the 
superimposed loads to adjacent studs. © 


(2) Except as provided in Sentence 9.23.12.3.(2), where two or more members are used in lintels, they shall be fastened 
together with not less than 82 mm nails in a double row, with nails not more than 450 mm apart in each row. 


(3) Lintel members may be separated by filler pieces. 


9.23.12.3. Lintel Spans and Sizes 


(1) Spans and sizes of wood lintels shall conform to the spans shown in Tables A-12 to A-16, 
(a) for buildings of residential occupancy, 

(b) where the wall studs exceed 38 mm by 64 mm in size, 

(c) where the spans of supported joists do not exceed 4.9 m, and 

(d) where the spans of trusses do not exceed 9.8 m. 


(2) In loadbearing exterior and interior walls of 38 mm by 64 mm framing members, lintels shall consist of, 

(a) solid 64 mm thick members on edge, or 

(b) 38mm thick and 19 mm thick members fastened together with a double row of nails not less than 63 mm long and spaced 
not more than 450 mm apart. 


(3) Lintels referred to in Sentence (2), 

(a) shall be not less than 50 mm greater in depth than those shown in Tables A-12 to A-16 for the maximum spans 
shown, and 

(b) shall not exceed 2.24 m in length. 
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G2) 9.23.13. Roof and Ceiling Framing 


9.23.13.1. Continuity of Rafters and Joists 


(1) Roof rafters and joists and ceiling joists shall be continuous or shall be spliced over vertical supports that extend to 
suitable bearing. 


9.23.13.2. Framing Around Openings 


(1) Roof and ceiling framing members shall be doubled on each side of openings greater than two rafter or joist 
spacings wide. 


9.23.13.3. End Bearing Length 


(1) ‘The length of end bearing of joists and rafters shall be not less than 38 mm. 


9.23.13.4. Location and Attachment of Rafters 


(1) Rafters shall be located directly opposite each other and tied together at the peak, or may be offset by their own thickness 
if nailed to a ridge board not less than 17.5 mm thick. 


(2) Except as permitted in Sentence (3), framing members shall be connected by gusset plates or nailing at the peak in 
conformance with Table 9.23.3.4. 


(3) Where the roof framing on opposite sides of the peak is assembled separately, such as in the case of factory-built houses, 


a) the roof framing on opposite sides is permitted to be fastened together with galvanized-steel strips not less than 200 mm by 75 
mm by 0.41 mm thick spaced not more than 1.2 m apart and nailed at each end to the framing by at least two 63 mm nails. 


9.23.13.5. Shaping of Rafters 


(1) Rafters shall be shaped at supports to provide even bearing surfaces and supported directly above the exterior walls. 


9.23.13.6. Hip and Valley Rafters 


(1) Hip and valley rafters shall be not less than 50 mm greater in depth than the common rafters and not less than 38 mm 
thick, actual dimension. 


9.23.13.7. Intermediate Support for Rafters and Joists 


(1) Ceiling joists and collar ties of not less than 38 mm by 89 mm lumber are permitted to be assumed to provide 
intermediate support to reduce the span for rafters and joists where the roof slope is 1 in 3 or greater. 


(2) Collar ties referred to in Sentence (1) more than 2.4 m long shall be laterally supported near their centres by not less than 
19 mm by 89 mm continuous members at right angles to the collar ties. 


(3) Dwarf walls and struts may be used to provide intermediate support to reduce the span for rafters and joists. 


(4) When struts are used to provide intermediate support, they shall be not less than 38 mm by 89 mm material extending 
from each rafter to a loadbearing wall at an angle of not less than 45° to the horizontal. 


@ (5) When dwarf walls are used for rafter support, they shall be framed in the same manner as loadbearing walls and securely 
fastened top and bottom to the roof and ceiling framing to prevent overall movement. 
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(6) 


Solid blocking shall be installed between floor joists beneath dwarf walls referred to in Sentence (5) that enclose 


finished rooms. 


9.23.13.8. Ridge Support 


(1) 
(a) 
(b) 


(2) 


Except as provided in Sentence (4), roof rafters and joists shall be supported at the ridge of the roof by, 
a loadbearing wall extending from the ridge to suitable bearing, or 
a ridge beam supported by not less than 89 mm length of bearing. 


Except as provided in Sentence (3), the ridge beam referred to in Sentence (1) shall conform to the sizes and spans shown 


in Table A-12, provided, 


(a) 
(b) 


(3) 


(a) 
(b) 


(4) 


the supported rafter or joist length does not exceed 4.9 m, and 
the roof does not support any concentrated loads. 


The ridge beam referred to in Sentence (1) need not comply with Sentence (2) where, 

the beam is of not less than 38 mm by 140 mm material, and 

the beam is supported at intervals not exceeding 1.2 m by not less than 38 mm by 89 mm members extending vertically 
from the ridge to suitable bearing. 


When the roof slope is 1 in 3 or more, ridge support need not be provided when the lower ends of the rafters are 


adequately tied to prevent outward movement. 


(5) 


Ties required in Sentence (4) are permitted to consist of tie rods or ceiling joists forming a continuous tie for opposing 


rafters and nailed in accordance with Table 9.23.13.8. 


(6) 


Ceiling joists referred to in Sentence (5) shall be fastened together with at least one more nail per joist splice than required © 


for the rafter to joist connection shown in Table 9.23.13.8. 


(7) 


Members referred to in Sentence (6) are permitted to be fastened together either directly or through a gusset plate. 
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® Table 9.23.13.8 
Rafter-to-Joist Nailing (Unsupported Ridge) 
Forming Part of Sentences 9.23.13.8.(5) and (6) 


Minimum Number of Nails not less than 75 mm Long 
Teac Tied to Tian GRE Joist RSUETRAMRTREGT Tied to Joist Paar es cal 1.2m 
Rafter -Puline hp 28m Width up to 8.0 m Putra theese Width up to 9.8 m Bude fethap 68h Width up to 8.0 m | Building Width up to 9.8 m | Width up to 9.8 m 
Spacing, | Roof Snow Load, kPa _| Snow Load, kPa | Roof Snow Load, kPa Snow Load, kPa | Roof Snow Load, kPa _| Snow Load, kPa | Roof Snow Load, kPa _| | Roof Snow Load, kPa _| Load, kPa 


mm 
1.0 2.0 1.0 2.0 1.0 2.0 
or less or more | or ie or more | or less or more | or less or more 


RN Te a a ee ee ee 
Saf te one ea URE ee eee ee 
eA 0b ae Hien 


ie BT eS A TN A lsh RE a PAS a a4 A 
OA a a WW 


9.23.13.9. Restraint of Joist Bottoms 


(1) Roof joists supporting a finished ceiling, other than plywood, OSB or waferboard, shall be restrained from twisting along 
the bottom edges by means of furring, blocking, cross bridging or strapping conforming to Article 9.23.9.3. 


9.23.13.10. Ceiling Joists Supporting Roof Load 


(1) Except as provided in Sentence (2), ceiling joists supporting part of the roof load from the rafters shall be not less than 25 
mm greater in depth than required for ceiling joists not supporting part of the roof load. 


(2) When the roof slope is 1 in 4 or less, the ceiling joist sizes referred to in Sentence (1) shall be determined from the span 
tables for roof joists. 


9.23.13.11. Wood Roof Trusses 


(1) Roof trusses that are not designed in accordance with Part 4 shall, 

(a) be capable of supporting a total ceiling load (dead load plus live load) of 0.35 kPa plus two and two-thirds times the 
specified live roof load for 24 h, and 

(b) not exceed the deflections shown in Table 9.23.13.11. when loaded with the ceiling load plus one and one-third times the 
specified roof snow load for 1 h. 
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Table 9.23.13.11. 
Maximum Roof Truss Deflections 
Forming Part of Sentence 9.23.13.11.(1) 


Type of Ceiling Maximum Deflection 
Plaster or gypsum board 1/360 of the span 
4.3 m or less 
Other than plaster or gypsum board 1/180 of the span 
1/860 of the span 
Asturias aster or gypsum board p 
Other than plaster or gypsum board 1/240 of the span 


(2) The joint connections used in trusses described in Sentence (1) shall be designed in conformance with the requirements 
in Subsection 4.3.1. (See Appendix A.) 


(3) Where the length of compression web members in roof trusses described in Sentence (1) exceeds 1.83 m, such web 
members shall be provided with continuous bracing to prevent buckling. 


(4) Bracing required in Sentence (3) shall consist of not less than 19 mm by 89 mm lumber nailed at right angles to the web 
members near their centres with at least two 63 mm nails for each member. 


(5) Where the ability of a truss design to satisfy the requirements of Sentence (1) is demonstrated by testing, it shall consist 
of a full scale load test carried out in conformance with CSA $307-M, “Load Test Procedure for Wood Trusses for Houses and 
Small Buildings” 


(6) Where the ability of a truss design to satisfy the requirements of Sentence (1) is demonstrated by analysis, it shall © 
be carried out in accordance with good engineering practice such as described in TPIC, “Truss Design Procedures and 
Specifications for Light Metal Plate Connected Wood Trusses”. 


9.23.14. Subflooring 


9.23.14.1. Subflooring Required 


(1) Subflooring shall be provided beneath finish flooring where the finish flooring does not have adequate strength to support 
the design loads. 


9.23.14.2. Material Standards 


(1) Except as provided in Sentence (2), wood-based panels for subfloors shall conform to, 
(a) CSA O121, “Douglas Fir Plywood”, 

(b) CSA O151, “Canadian Softwood Plywood’, 

(c) CSA O153-M, “Poplar Plywood”, 

(d) CAN/CSA-O325.0, “Construction Sheathing”, or 

(e) CSA 0437.0, “OSB and Waferboard”. 


(2) Particleboard subflooring may be used only where a building is constructed in a factory so that the subfloor will not be 
exposed to the weather. 


(3) Subflooring described in Sentence (2) shall conform to grade D-2 or D-3 in ANSI A208.1, “Particleboard”. 


(4) Subflooring described in Sentence (2) shall have its upper surface and all edges treated to restrict water absorption where & 
the subfloor is used in bathrooms, kitchens, laundry rooms or other areas subject to periodic wetting. (See Appendix A.) 
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7) 9.23.14.3. Edge Support 


(1) Where the edges of panel-type subflooring are required to be supported, such support shall consist of tongue-and-groove 
panel edges or not less than 38 mm by 38 mm blocking securely nailed between framing members. 


9.23.14.4. Direction of Installation 


(1) Plywood subflooring shall be installed with the surface grain at right angles to the joists and with joints parallel to floor 
joists staggered. 


(2) OSB subflooring conforming to CAN/CSA-O325.0, “Construction Sheathing’, or to O-1 and O-2 grades in CSA 0437.0, 
“OSB and Waferboard”, and waferboard subflooring conforming to R-1 grade in CSA 0437.0 shall be installed so that 


the direction of face orientation is at right angles to the joists and the joints parallel to the floor joists are staggered. 
(See Appendix A.) 


9.23.14.5. Subfloor Thickness or Rating 


(1) Except as provided in Sentences (2) and (3), subfloors shall conform to Table 9.23.14.5.A. or 9.23.14.5.B. 


Table 9.23.14.5.A. 
Thickness of Subflooring 
Forming Part of Sentences 9.23.14.5.(1) and 9.23.15.7.(1) 


Minimum Thickness, mm 


Maximum Spacing of Supports, mm Plywood and Oe (CES) 
=) axiom oped upper, y and Waferboard, R-1 Particleboard Lumber 
OSB, O-2 Grade Grads 


Table 9.23.14.5.B. 
Rating for Subfloor when Applying CAN/CSA-0325.0 
Forming Part of Sentences 9.23.14.5.(1) and 9.23.15.7.(1) 


Mani Relies dre Panel Mark 
ve ananassae Used wth Pane Type Underlay 


Column 1 


(2) Where the finished flooring consists of not less than 19 mm matched wood strip flooring laid at right angles to joists, 
spaced not more than 610 mm o.c., subflooring shall be permitted to consist of not less than, 
(a) 12.5 mm thick plywood, 
(b) 12.5 mm thick OSB conforming to O-2 grade, 
(c) 12.7 mm thick OSB conforming to O-1 grade, 
9d (d) 12.7 mm thick waferboard conforming to R-1 grade, or 
(e) OSB conforming to 2R32 / 2F16 grade. 
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(3) 


concrete topping is applied to a subfloor on joists spaced not more than 406 mm o.c., the subfloor may consist of not less than, 


(a) 
(b) 
(c) 
(d) 
(e) 


Except where the flooring consists of ceramic tiles applied with adhesive, where a separate panel-type underlay or © 


12.5 mm thick plywood, 

12.5 mm thick OSB conforming to O-2 grade, 

12.7 mm thick OSB conforming to O-1 grade, 

12.7 mm thick waferboard conforming to R-1 grade, or 
OSB conforming to 2R32 / 2F16 grade. 


9.23.14.6. Annular Grooved Nails 


(1) 


When resilient flooring is applied directly to an OSB, waferboard, particleboard or plywood subfloor, the subfloor shall be 


fastened to the supports with annular grooved nails. 


9.23.14.7. Lumber Subflooring 


(1) 
(2) 
(3) 


Lumber subflooring shall be laid at an angle of not less than 45° to the joists. 
Lumber subflooring shall be fully supported at the ends on solid bearing. 


Lumber for subflooring shall be of uniform thickness and not more than 184 mm wide. 


9.23.15. Roof Sheathing 


9.23.15.1. Required Roof Sheathing 


(1) 


Except as provided in Section 9.26., continuous lumber or panel-type roof sheathing shall be installed to support the eC 


roofing. 


9.23.15.2. Material Standards 


(1) 
(a) 
(b) 
(c) 
(d) 
(e) 


Wood-based panels used for roof sheathing shall conform to the requirements of, 
CSA 0121, “Douglas Fir Plywood’, 

CSA O151, “Canadian Softwood Plywood’, 

CSA O153-M, “Poplar Plywood”, 

CAN/CSA-0325.0, “Construction Sheathing’, or 

CSA 0437.0, “OSB and Waferboard”. 


9.23.15.3. Direction of Installation 


(1) 
(2) 


Plywood roof sheathing shall be installed with the surface grain at right angles to the roof framing. 


OSB roof sheathing conforming to CAN/CSA-0325.0, “Construction Sheathing”, or to O-1 and O-2 grades as specified in 


CSA 0437.0, “OSB and Waferboard’, shall be installed with the direction of face orientation at right angles to the roof framing 
members. 


9.23.15.4. Joints in Panel-Type Sheathing 


(1) 
(a) 
(b) 


(2) 


Panel-type sheathing board shall be applied so that joints perpendicular to the roof ridge are staggered where, 
the sheathing is applied with the surface grain parallel to the roof ridge, and 
the thickness of the sheathing is such that the edges are required to be supported. 


A gap of not less than 2 mm shall be left between sheets of plywood, OSB or waferboard. 
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2 9.23.15.5. Lumber Roof Sheathing 


(1) Lumber roof sheathing shall not be more than 286 mm wide and shall be applied so that all ends are supported with end 
joints staggered. 


9.23.15.6. Edge Support 


(1) Except as permitted in Sentence (2), where panel-type roof sheathing requires edge support, the support shall consist of, 
(a) metal H clips, or 
(b) not less than 38 mm by 38 mm blocking securely nailed between framing members. 


(2) The supports referred to in Sentence (1) are not required when tongued-and-grooved edged panel-type sheathing board 
is used. 


9.23.15.7. Thickness or Rating 


(1) The thickness or rating of roof sheathing on a flat roof used as a walking deck shall conform to either Table 9.23.14.5.A. or 
Table 9.23.14.5.B. for subfloors. 


(2) The thickness or rating of roof sheathing on a roof not used as a walking deck shall conform to either Table 9.23.15.7.A. or 
Table 9.23.15.7.B. 


Table 9.23.15.7.A. 
Thickness of Roof Sheathing 
Forming Part of Sentence 9.23.15.7.(2) 


Minimum Thickness, mm 


OSB, O-1 Grade and Waferboard, 
R-1 Grade Lumber 


Maximum Spacing of 


Plywood and OSB, O-2 Grade 
Supports, mm 


Table 9.23.15.7.B. 
Rating for Roof Sheathing When Applying CAN/CSA-0325.0 
Forming Part of Sentence 9.23.15.7.(2) 


: ; A ; Panel Mark 
mm 
aximum Spacing of Supports Edges Supported Edges Unsupported 
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(3) Asphalt-coated or asphalt-impregnated fibreboard not less than 11.1 mm thick conforming to CAN/ULC-S706, “Wood @ 
Fibre Thermal Insulation for Buildings’, is permitted to be used as a roof sheathing over supports spaced not more than 406 , 
mm o.c., provided the roofing consists of, 

(a) acontinuous sheet of galvanized steel not less than 0.33 mm in thickness, or 

(b) acontinuous sheet of aluminum not less than 0.61 mm in thickness. 


(4) All edges of sheathing described in Sentence (3) shall be supported by blocking or framing. 


9.23.16. Wall Sheathing 


9.23.16.1. Required Sheathing 


(1) Exterior walls and gable ends shall be sheathed when the exterior cladding requires intermediate fastening between 
supports or if the exterior cladding requires solid backing. 


9.23.16.2. Thickness, Rating and Material Standards 


(1) Where wall sheathing is required for the purpose of complying with this Section, it shall conform to Table 9.23.16.2.A. or 
Table 9.23.16.2.B. 


Table 9.23.16.2.A. 
Wall Sheathing Thickness and Specifications 
Forming Part of Sentence 9.23.16.2.(1) 


Minimum Thickness, mm”) 


Type of Sheathing With Supports With Supports Material Standards 
406 mm o.c. 610 mm o.c 


Fibreboard (insulating) CAN/ULC-S706 

CANICSA-A82.27-M 
12 ASTM C1177 /C1177M 

ASTM C1396 / C1396M 

See Table 9.3.2.1. 

CAN/ULC-S702 

CSA 0437.0 

CSA 0437.0 


Gypsum Sheathing 


Liat sana ranean baer coc semana 


sf 
ui 
9 

a) 
9 
xs) 
8 

) 

8 

5 
3 


Notes to Table 9.23.16.2.A.: 
(1) See also Sentences 9.27.5.1.(2) to (4). 
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® Table 9.23,16.2.B. 
Rating For Wall Sheathing When Applying CAN/CSA-0325.0 
Forming Part of Sentence 9.23.16.2.(1) 


Maximum Spacing of Supports, mm Panel Mark 
wie 


ee a 
9.23.16.3. Attachment of Cladding to Sheathing 


(1) Gypsum sheathing, rigid insulation and fibreboard shall not be used for the attachment of siding materials. 


(2) Nails used in attaching the materials listed in Sentence (1) shall be not less than 3.2 mm diam with a minimum head 
diameter of 11 mm. 


9.23.16.4. Lumber Sheathing 
(1) Lumber wall sheathing shall be applied so that all ends are supported. 


(2) Where lumber wall sheathing is required to provide bracing according to Article 9.23.10.2., it shall be applied with end 
joints staggered. 


>) 9.23.16.5. Joints in Panel-Type Sheathing 


(1) A gap of not less than 2 mm shall be left between sheets of plywood, OSB, waferboard or fibreboard. 


9.23.16.6. Mansard Style Roofs 


(1) Where the bottom portions of mansard style roofs are vented, the vertical framing members behind the sloping portions 
shall be considered on the same basis as exterior wall studs and shall conform to the appropriate requirements in Articles 
D2 7 Bude wldrdiOe 


Section 9.24. Sheet Steel Stud Wall Framing 
9.24.1. General 


9.24.1.1. Application 
(1) This Section applies to sheet steel studs for use in non-loadbearing exterior and interior walls. 
(2) Where loadbearing steel studs are used, they shall be designed in conformance with Part 4. 
9.24.1.2. Material Standards 


9 (1) Steel studs and runners shall conform to AISI $201, “North American Standard for Cold Formed Steel Framing — Product 
Data’. 
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9.24.1.3. Metal Thickness @ 


(1) Metal thickness specified in this Section shall be the minimum base steel thickness exclusive of coatings. 
9.24.1.4. Screws 


(1) Screws for the application of cladding, sheathing or interior finish materials to steel studs, runners and furring channels 

shall conform to, 

(a) ASTM C954, “Steel Drill Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Steel Studs from 
0.033 in. (0.84 mm) to 0.112 in, (2.84 mm) in Thickness’, or 

(b) ASTM C1002, “Steel Self-Piercing Tapping Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to 
Wood Studs or Steel Studs”. 


9.24.1.5. Cladding, Sheathing and Interior Finish Required 
(1) Cladding or sheathing, and interior finish shall be installed on steel stud framing and shall be fastened with screws, 


(a) spaced at the appropriate spacing described in Section 9.29., and 
(b) penetrating not less than 10 mm through the metal. 


9.24.2. Size of Framing 


9.24.2.1. Size and Spacing of Studs in Interior Walls 


(1) Except as required in Articles 9.24.2.3. and 9.24.2.4., the size and spacing of steel studs for non-loadbearing interior walls 
shall conform to Table 9.24.2.1. 


Table 9.24.2.1. 
Steel Studs for Non-Loadbearing Interior Walls“ 
Forming Part of Sentence 9.24.2.1.(1) 


406 3.0 
305 4.4 
610 3.9 
305 OZ 
610 3.9 
305 6.6 
32 X 152 406 
610 
ea a 


Notes to Table 9.24.2.1.: 

(1) The values in the Table are based on a single layer of 12.7 mm gypsum panel sheathing installed on each side of the studs. Where 
one side is not accessible, gypsum panels on only one side will suffice. The values are also based on attaching gypsum panel 
sheathing using screws not smaller than No. 6 spaced at a maximum of 300 mm at edges and at intermediate supports. 
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® 9.24.2.2. Thickness of Studs 


9.24.3. Installation 


(1) Except as required in Article 9.24.2.4., steel studs in non-loadbearing interior walls shall have a metal thickness of not less 
than 0.46 mm. 


9.24.2.3. Runners 


(1) Runners for interior and exterior non-loadbearing walls shall have a thickness of not less than the thickness of the 
corresponding studs and shall have not less than 30 mm flanges. 


9.24.2.4. Openings in Fire Separations 


(1) Where openings for doors in non-loadbearing fire separations required to have a fire-resistance rating do not exceed 1.2 m 
in width, 

(a) the width of steel studs shall be not less than 63 mm, and 

(b) the steel thickness shall be not less than 0.46 mm. 


(2) Where openings described in Sentence (1) exceed 1.2 m in width, 
(a) the width of steel studs shall be not less than 91 mm, and 
(b) the metal thickness shall be not less than 0.85 mm. 


(3) ‘The distance to the first stud beyond the jamb of any door opening in a fire separation required to have a fire-resistance 
rating shall not exceed 400 mm. 


(4) Where the distance between the framing over the opening referred to in Sentence (3) and the top runner exceeds 400 mm 
in such walls, intermediate support shall be installed at intervals of not more than 400 mm above the opening. 


9.24.2.5. Size and Spacing of Studs in Exterior Walls 


(1) The size and spacing of non-loadbearing steel studs for exterior walls shall conform to Table 9.24.2.5. 


Table 9.24.2.5. 
Size and Spacing of Steel Studs for Non-Loadbearing Exterior Walls 
Forming Part of Sentence 9.24.2.5.(1) 


SO eenge a eee fe eter. Leip oe lladiaetace (1) | 
0.85 
1.0 


Minimum Stud Size, mm Minimum Metal Thickness, mm 


9.24.3.1. Installation of Runners 


(1) Runners shall be provided at the tops and bottoms of walls. 


(2) Runners required in Sentence (1) shall be securely attached to the building at approximately 50 mm from the ends, and at 
intervals of not more than 610 mm o.c. for interior walls and 305 mm o.c. for exterior walls. 
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(3) Fasteners used for attachment described in Sentence (2) shall consist of the equivalent of 63 mm nails or 25 mm screws. @ 


(4) Studs at openings and that are not full wall height shall be supported by a runner at the ends of the studs, securely 
fastened to the full length studs at the sides of the opening. 


9.24.3.2. Fire-Rated Walls 


(1) Steel studs used in walls required to have a fire-resistance rating shall be installed so that there is not less than a 12 mm 
clearance between the top of the stud and the top of the runner to allow for expansion in the event of fire. 


(2) Except as provided in Article 9.24.3.6., studs in walls referred to in Sentence (1) shall not be attached to the runners ina 
manner that will prevent such expansion. 


(3) Framing above doors with steel door frames in non-loadbearing fire separations required to have a fire-resistance rating 
shall consist of two runners on the flat fastened back to back. (See Appendix A.) 


(4) The lower runner required in Sentence (3) shall be cut through the flanges and be bent at each end to extend upwards at 
least 150 mm and fastened to the adjacent studs. 


9.24.3.3. Orientation of Studs 


(1) Steel studs shall be installed with webs at right angles to the wall face and, except at openings, shall be continuous for the 
full wall height. 


9.24.3.4. Support for Cladding Materials 


(1) Corners and intersections of walls shall be constructed to provide support for the cladding materials. © 


9.24.3.5. Framing Around Openings 


(1) Studs shall be doubled on each side of every opening where such openings involve more than one stud space, and shall be 
tripled where the openings in exterior walls exceed 2.4 m in width. 


(2) Studs described in Sentence (1) shall be fastened together by screws, crimping or welding to act as a single structural unit 
in resisting transverse loads. 


9.24.3.6. Attachment of Studs to Runners 


(1) Studs shall be attached to runners by screws, crimping or welding around wall openings, and elsewhere where necessary 
to keep the studs in alignment during construction. 


(2) Where clearance for expansion is required in Article 9.24.3.2., attachment required in Sentence (1) shall be applied 
between studs and bottom runners only. 
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20) Section 9.25. Heat Transfer, Air Leakage and 
Condensation Control 


9.25.1. General 


9.25.1.1. Scope and Application 
(1) This Section applies to heat, air and water vapour transfer and measures to control condensation. 


(2) All walls, ceilings and floors separating conditioned space from unconditioned space, the exterior air or the ground 
shall be, 
(a) provided with, 
(i) thermal insulation conforming to Subsection 9.25.2., 
(ii) an air barrier system conforming to Subsection 9.25.3., and 
(iii) a vapour barrier conforming to Subsection 9.25.4., and 
(b) constructed in such a way that the properties and relative position of all materials conform to Subsection 9.25.5, 


(3) Insulation and sealing of heating and ventilating ducts shall conform to Sections 9.32. and 9.33. 


9.25.2. Thermal Insulation 


9.25.2.1. Required Insulation 


(1) All walls, ceilings and floors separating heated space from unheated space, the exterior air or the exterior soil shall be 
2] provided with thermal insulation in conformance with Section 12.2. to prevent moisture condensation on their room side 
during the winter and to ensure comfortable conditions for the occupants. 


9.25.2.2. Insulation Materials 


(1) Except as required in Sentence (2), thermal insulation shall conform to the requirements of, 

(a) CAN/CGSB-51.25-M, “Thermal Insulation, Phenolic, Faced”, 

(b) CGSB 51-GP-27M, “Thermal Insulation, Polystyrene, Loose Fill’, 

(c) CAN/ULC-S701, “Thermal Insulation, Polystyrene, Boards and Pipe Covering”, 

(d) CAN/ULC-S702 “Mineral Fibre Thermal Insulation for Buildings’, 

(e) CAN/ULC-S703, “Cellulose Fibre Insulation (CFI) for Buildings”, 

(f) CAN/ULC-S704, “Thermal Insulation, Polyurethane and Polyisocyanurate, Boards, Faced”, 

(g) CAN/ULC-S705.1, “Thermal Insulation - Spray Applied Rigid Polyurethane Foam, Medium Density - Material - 
Specification’, or 

(h) CAN/ULC-S706, “Wood Fibre Thermal Insulation for Buildings”. 


(2) The flame-spread rating requirements contained in the standards listed in Sentence (1) shall not apply. (See Appendix A.) 


(3) Insulation in contact with the ground shall be inert to the action of soil and water and be such that its insulative properties 
are not significantly reduced by moisture. 


(4) Type 1 expanded polystyrene insulation as described in CAN/ULC-S701, “Thermal Insulation, Polystyrene, Boards and 
Pipe Covering”, shall not be used as roof insulation applied above the roofing membrane. 


9.25.2.3. Installation of Thermal Insulation 
(1) Insulation shall be installed so that there is a reasonably uniform insulating value over the entire face of the insulated area. 


(2) Insulation shall be applied to the full width and length of the space between furring or framing. 
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(3) Except where the insulation provides the principal resistance to air leakage, thermal insulation shall be installed so that at @ 
least one face is in full and continuous contact with an element with low air permeance. (See Appendix A.) 


(4) Insulation on the interior of foundation walls enclosing a crawl space shall be applied so that there is not less than a 50 
mm clearance above the crawl space floor if the insulation is of a type that may be damaged by water. 


(5) Insulation around concrete slabs-on-ground shall be located so that heat from the building is not restricted from reaching 
the ground beneath the perimeter, where exterior walls are not supported by footings extending below frost level. 


(6) Where insulation is exposed to the weather and subject to mechanical damage, it shall be protected with not less than, 
(a) 6mm asbestos-cement board, 

(b) 6mm preservative-treated plywood, or 

(c) 12mm cement parging on wire lath applied to the exposed face and edge. 


(7) Except as permitted in Sentence (8), insulation and vapour barrier shall be protected from mechanical damage by a 
covering such as gypsum board, plywood, particleboard, OSB, waferboard or hardboard. 


(8) In unfinished basements, the protection required in Sentence (7) need not be provided for mineral fibre insulation, 
provided it is covered with polyethylene vapour barrier of at least 0.15 mm in thickness. 


(9) Insulation in factory-built buildings shall be installed so that it will not become dislodged during transportation. 


9.25.2.4. Installation of Loose-Fill Insulation 
(1) Except as provided in Sentences (2) to (6), loose-fill insulation shall be used on horizontal surfaces only. 


(2) Where loose-fill insulation is installed in an unconfined sloped space, such as an attic space over a sloped ceiling, the © 
supporting slope shall not be more than, 

(a) 4.5 in 12 for mineral fibre or cellulose fibre insulation, and 

(b) 2.5 in 12 for other types of insulation. 


(3) Loose-fill insulation may be used in wood frame walls of existing buildings. (See Appendix A.) 


(4) Where blown-in insulation is installed in above-ground or below-ground wood frame walls of new buildings, 

(a) the density of the installed insulation shall be sufficient to preclude settlement, 

(b) the insulation shall be installed behind a membrane that will permit visual inspection prior to installation of the interior 
finish, 

(c) the insulation shall be installed in a manner that will not interfere with the installation of the interior finish, and 

(d) no water shall be added to the insulation, unless it can be shown that the added water will not adversely affect other 
materials in the assembly. 


(5) Water repellent loose-fill insulation may be used between the outer and inner wythes of masonry cavity walls. (See 
Appendix A.) 


(6) Where soffit venting is used, measures shall be taken, 

(a) to prevent loose-fill insulation from blocking the soffit vents and to maintain an open path for circulation of air from the 
vents into the attic or roof space, and 

(b) to minimize air flow into the loose-fill insulation near the soffit vents to maintain the thermal performance of the 
material. 


9.25.2.5. Installation of Spray-Applied Polyurethane 


(1) Spray-applied polyurethane insulation shall be installed in accordance with CAN/ULC-S705.2, “Thermal Insulation - & 
Spray-Applied Rigid Polyurethane Foam, Medium Density - Application”. 
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es) 9.25.3. Air Barrier Systems 


9.25.3.1. Required Barrier to Air Leakage 


(1) Wall, ceiling and floor assemblies that separate conditioned spaces from unconditioned spaces or from the ground shall be 

constructed so as to include an air barrier system that will provide a continuous barrier to air leakage, 

(a) from the interior of the building into wall, floor, attic or roof spaces sufficient to prevent excessive moisture condensation 
in such spaces during the heating season, and 

(b) from the exterior inward sufficient to prevent moisture condensation on the room side during the heating season. 

(See Appendix A.) 


(2) ‘The continuity of the air barrier system shall extend throughout the basement. 


9.25.3.2. Air Barrier System Properties 


(1) Sheet and panel type materials intended to provide the principal resistance to air leakage shall have an air leakage 
characteristic not greater than 0.02 L/(s-m?) measured at an air pressure differential of 75 Pa. 


(2) Where polyethylene sheet is used to provide the air-tightness in the air barrier system, it shall conform to CAN/CGSB- 
51.34-M, “Vapour Barrier, Polyethylene Sheet for Use in Building Construction”, 


9.25.3.3. Continuity of the Air Barrier System 


(1) Where the air barrier system consists of an air-impermeable panel-type material, all joints shall be sealed to minimize 
air leakage. 


(2) Where the air barrier system consists of flexible sheet material, all joints shall be, 

(a) sealed with compatible material such as tape or flexible sealant, or 

(b) except as required by Sentence (3), lapped not less than 100 mm and clamped, such as between framing members, furring 
or blocking and rigid panels. 


(3) Where an air barrier system consisting of flexible sheet material is installed at locations where it is not supported by an 
interior finish, such as a behind a bath tub, shower enclosure or fireplace, the continuity of the air barrier shall be maintained 
by sealing its joints. 


(4) Where an interior wall meets an exterior wall, ceiling, floor or roof required to be provided with an air barrier protection, 
the air barrier system shall extend across the intersection and shall be sealed in accordance with Sentences (1) and (2). 


(5) Where an interior wall projects through a ceiling or extends to become an exterior wall, spaces in the wall shall be blocked 
to provide continuity across those spaces with the air barrier system in the abutting walls or ceiling by, 

(a) sealing each air barrier to the blocking, or 

(b) wrapping each air barrier around the transition and sealing in accordance with Sentences (1) and (2). 


(6) Where an interior floor projects through an exterior wall or extends to become an exterior floor, continuity of the air 
barrier system shall be maintained from the abutting walls across the floor assembly. 


(7) Where an interior floor projects through an exterior wall to become an exterior floor, 

(a) the air barrier of the wall under the floor shall be continuous with or sealed to the subfloor or the air barrier on the 
underside of the floor, 

(b) the air barrier of the wall above the floor shall be continuous with or sealed to the subfloor or the air barrier on the top of 
the floor, and 

(c) the spaces between floor joists shall be blocked and sealed. 


(8) Where a header wrap is used as an air barrier, it shall be sealed or lapped to the wall air barrier above and below in 
accordance with Sentences (1) and (2). 
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(9) Penetrations of the air barrier system, such as those created by the installation of electrical wiring, electrical boxes, piping 
or ductwork, shall be sealed with compatible material such as tape or caulking to maintain the integrity of the air barrier system 
over the entire surface. 


(10) Penetrations of the air barrier system, such as those created by the installation of doors, windows and other fenestration 
shall be sealed to maintain the integrity of the air barrier system over the entire surface. 


(11) Where an interior air barrier is penetrated by doors, windows and other fenestration, the air barrier shall be sealed to the 
door frame or window frame with, 

(a) compatible tape, or 

(b) spray foam insulation. 

(12) Where an exterior air barrier is penetrated by doors, windows and other fenestration, the air barrier shall be sealed to the 
door frame or window frame with, 

(a) compatible flexible flashing material, 

(b) caulking, or 

(c) spray foam insulation. 


(13) An access hatch installed through an assembly constructed with an air barrier system shall be weatherstripped around the 
perimeter to minimize air leakage. 


(14) Clearances between chimneys or gas vents and the surrounding construction that would permit air leakage from within 
the building into a wall or attic or roof space shall be sealed by noncombustible material to prevent such leakage and shall be 
sealed to the air barrier with tape or another compatible material, and to the vent with high temperature caulking in accordance 


with the manufacturer’s installation instructions. 


(15) Where the foundation wall and floor slab are used as an air barrier, they shall be caulked at all joints, intersections and © 
penetrations. (See Appendix A.) 


(16) Sump pit covers shall be sealed to maintain continuity of the air barrier system. 
9.25.3.4. Vapour Barriers Used as Air Barriers 


(1) A vapour barrier used as an air barrier shall comply with the requirements of this Subsection. 


9.25.4. Vapour Barriers 


9.25.4.1. Required Barrier to Vapour Diffusion 


(1) Thermally insulated wall, ceiling and floor assemblies shall be constructed with a vapour barrier sufficient to prevent 
condensation in the wall spaces, floor spaces or attic or roof spaces. 


9.25.4.2. Vapour Barrier Materials 


(1) Vapour barriers shall have a permeance not greater than 60 ng/(Pa-s-m”), measured in accordance with 
ASTM E96 / E96M, “Water Vapor Transmission of Materials’, using the desiccant method (dry cup). 


(2) Where the intended use of the interior space will result in high moisture generation, the assembly shall be designed 
according to Part 5. (See Appendix A.) 


(3) Where polyethylene is installed to serve as the vapour barrier, it shall conform to CAN/CGSB-51.34-M, “Vapour Barrier, 
Polyethylene Sheet for Use in Building Construction” Ce) 
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2 (4) Membrane-type vapour barriers other than polyethylene shall conform to CAN/CGSB-51.33-M, “Vapour Barrier, Sheet, 
Excluding Polyethylene, for Use in Building Construction” 


(5) Where a coating is applied to gypsum board to function as the vapour barrier, the permeance of the coating shall be 
determined in accordance with CAN/CGSB-1.501-M, “Method for Permeance of Coated Wallboard” 


(6) Where insulation functions as the vapour barrier, it shall be sufficiently thick so as to meet the requirement of 
Sentence (1). 


9.25.4.3. Installation of Vapour Barriers 
(1) Products installed to function as the vapour barrier shall protect the warm side of wall, ceiling and floor assemblies. 


(2) Where different products are used for the vapour barrier and the insulation, the vapour barrier shall be installed 
sufficiently close to the warm side of the insulation to prevent condensation at design conditions. (See Appendix A and 
Appendix Note A-9.25.5.1.(1)) 


(3) Where the same product is used for the vapour barrier and the insulation, the product shall be installed sufficiently 
close to the warm side of the assembly to prevent condensation at design conditions. (See Appendix Notes A-9.25.4.3.(2), 
A-9.25.5.1.(1) and A-9.25.5.2.) 


9.25.5. Properties and Position of Materials in Building Envelope 


9.25.5.1. General (See Appendix A.) 


) (1) Sheet and panel-type materials incorporated into assemblies described in Article 9.25.1.1. shall conform to 
Article 9.25.5.2. where, 
(a) the material has, 
(i) an air leakage characteristic less than 0.1 L/(s-m?) at 75 Pa, and 
(ii) a water vapour permeance less than 60 ng/(Pa-s-m?) when measured in accordance with ASTM E96 / E96M, “Water 
Vapor Transmission of Materials’, using the desiccant method (dry cup), and 
(b) the intended use of the interior space where the materials are installed will not result in high moisture generation. 
(See Appendix A.) 


(2) Where the intended use of the interior space will result in high moisture generation, the assembly shall be designed 
according to Part 5. 


(3) Wood-based sheathing materials not more than 12.5 mm thick and complying with Article 9.23.16.2. need not comply 
with Sentence (1). 


9.25.5.2. Position of Low Permeance Materials (See Appendix A.) 


(1) Sheet and panel-type materials described in Article 9.25.5.1. shall be installed, 

(a) onthe warm face of the assembly, 

(b) ata location where the ratio between the total thermal resistance of all materials outboard of its innermost impermeable 
surface and the total thermal resistance of all materials inboard of that surface is not less than that required by Table 


9.25,5.2., or 
(c) outboard of an air space that is vented to the outdoors. 


(2) For walls, the air space described in Clause (1)(c) shall be drained and ventilated and shall be not less than 10 mm deep 
9 behind the cladding, over the full height and width of the wall. 
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Table 9.25.5.2. @ 
Ratio of Outboard to Inboard Thermal Resistance 
Forming Part of Sentence 9.25.5.2.(1) 


Minimum Ratio, Total Thermal Resistance Outboard of Material’s Inner 


Heating Degree Days of Building Location, 
- Surface to Total Thermal Resistance Inboard of Material’s Inner Surface 


Celsius Degree-Days 


. 


Notes to Table 9.25.5.2.: 
(1) See MMAH Supplementary Standard SB-1, “Climatic and Seismic Data”. 


Section 9.26. Roofing 
9.26.1. General 


9.26.1.1. Purpose of Roofing 


(1) Roofs shall be protected with roofing, including flashing, installed to shed rain effectively and prevent water from entering e 
the roof as a result of ice damming. 


(2) For the purpose of Sentence (1), roofs shall include platforms that effectively serve as roofs with respect to accumulation 
or drainage of precipitation. (See Appendix A.) 


9.26.1.2. Alternate Installation Methods 


(1) Methods described in CAN3-A123.51-M, “Asphalt Shingle Application on Roof Slopes 1:3 and Steeper’, or CAN3- 
A123.52-M, “Asphalt Shingle Application on Roof Slopes 1:6 to Less than 1:3”, are permitted to be used for asphalt shingle 
applications not described in this Section. 


9.26.1.3. Solar Collector Systems 


(1) A solar collector system is permitted to be installed above roofing materials conforming to Sentence 9.26.2.1.(1). 
9.26.2. Roofing Materials 


9.26.2.1. Material Standards 


(1) Roofing materials shall conform to, 

(a) CAN/CGSB-37.4-M, “Fibrated, Cutback Asphalt, Lap Cement for Asphalt Roofing’, 

(b) CAN/CGSB-37.5-M, “Cutback Asphalt Plastic, Cement”, 

(c) CAN/CGSB-37.8-M, “Asphalt, Cutback, Filled, for Roof Coating”, 

(d) CGSB 37-GP-9Ma, “Primer, Asphalt, Unfilled, for Asphalt Roofing, Dampproofing and Waterproofing’, 
(e) CGSB 37-GP-21M, “Tar, Cutback, Fibrated, for Roof Coating”, 

(f) _CAN/CGSB-37.50-M, “Hot Applied, Rubberized Asphalt for Roofing and Waterproofing’, 

(g) CGSB 37-GP-52M, “Roofing and Waterproofing Membrane, Sheet Applied, Elastomeric’, 
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(h) CAN/CGSB-37.54, “Polyvinyl Chloride Roofing and Waterproofing Membrane’, 

(i) CGSB 37-GP-56M, “Membrane, Modified, Bituminous, Prefabricated, and Reinforced for Roofing”, 

(j) CGSB 41-GP-6M, “Sheets, Thermosetting Polyester Plastics, Glass Fiber Reinforced”, 

(k) CAN/CGSB-51.32-M, “Sheathing, Membrane, Breather Type’, 

(1) CSA A123.1/ A123.5, “Asphalt Shingles Made from Organic Felt and Surfaced with Mineral Granules / Asphalt Shingles 
Made from Glass Felt and Surfaced with Mineral Granules”, 

(m) CAN/CSA-A123.2, “Asphalt Coated Roofing Sheets’, 

(n) CSA A123.3, “Asphalt Saturated Organic Roofing Felt’, 

(0) CAN/CSA-A123.4, “Asphalt for Constructing Built-Up Roof Coverings and Waterproofing Systems’, 

(p) CSA A123.17, “Asphalt Glass Felt Used in Roofing and Waterproofing”, 

(q) CAN/CSA-A220.0-M, “Performance of Concrete Roof Tiles”, 

(r) CSA O118.1, “Western Red Cedar Shakes and Shingles’, or 

(s) CSA O118.2-M, “Eastern White Cedar Shingles”. 


9.26.2.2. Nails 


(1) Nails used for roofing shall be corrosion-resistant roofing or shingle nails conforming to, 
(a) ASTM F1667, “Driven Fasteners: Nails, Spikes and Staples’, or 
(b) CSA B111, “Wire Nails, Spikes and Staples”. 


(2) Nails shall have sufficient length to penetrate through or 12 mm into roof sheathing. 


(3) Nails used with asphalt roofing shall have a head diameter of not less than 9.5 mm and a shank thickness of not less than 
2.95 mm. 


(4) Nails used with wood shingles or shakes shall have a head diameter of not less than 4.8 mm and a shank thickness of not 
less than 2.0 mm and shall be stainless steel, aluminum or hot-dipped galvanized. (See Appendix A.) 


9.26.2.3. Staples 


(1) Staples used to apply asphalt or wood shingles shall be corrosion-resistant and shall be driven with the crown parallel to 
the eaves. 


(2) Staples used with asphalt shingles shall be not less than 19 mm long, 1.6 mm diam or thickness, with not less than a 25 
mm crown, except that an 11 mm crown may be used as provided in Sentence 9.26.7.4.(2). 


(3) Staples used with wood shingles shall be not less than 29 mm long, 1.6 mm diam or thickness, with not less than a 9.5 mm 
crown and shall be stainless steel or aluminum. 


9.26.3. Slope of Roof Surfaces 


9.26.3.1. Slope 


(1) Except as provided in Sentences (2) and (3), the slopes on which roof coverings may be applied shall conform to 
Table 9.26.3.1. 


(2) Asphalt and gravel or coal tar and gravel roofs may be constructed with lower slopes than required in Sentence (1) when 
effective drainage is provided by roof drains located at the lowest points on the roofs. 


(3) Profiled metal roof cladding systems specifically designed for low-slope applications are permitted to be installed with 


lower slopes than required in Sentence (1), provided they are installed in conformance with the manufacturer's written 
recommendations. 
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(4) Except where back-slope will not adversely affect adjacent supported or supporting elements due to water ingress, roofs © 
and elements that effectively serve as roofs shall be constructed with sufficient slope away from, 

(a) exterior walls, and 

(b) guards that are connected to the roof, or to an element that effectively serves as a roof, by more than pickets or posts. 


(5) The slope required in Sentence (4) shall be sufficient to maintain a positive slope, 

(a) after expected shrinkage of the building frame, where these surfaces are supported by exterior walls and on exterior 
columns, and 

(b) once design loading is taken into consideration, where these surfaces are cantilevered from exterior walls. 


Table 9.26.3.1. 
Roofing Types and Slope Limits 
Forming Part of Sentence 9.26.3.1.(1) 


Asphalt Shingles. 0 | ae Pests Gao slieioas itera aden" NoornPR OH | 


kup Roatng: 72 Se ERNE PNR OA ORT TT 
) 


RAR C tas alae ee ON MOOR ene. ong oe cob oe | 5 | 
1 in 1.33 


Notes to Table 9.26.3.1.: 
(1) See Sentence 9.26.3.1.(2). 
(2) See Sentence 9.26.3.1.(3). 


9.26.4. Flashing at Intersections 


9.26.4.1. Required Flashing at Intersections (See Appendix A.) 


(1) Except where the omission will not adversely affect adjacent supported or supporting elements, flashing shall be installed 

at junctions between roofs and, 

(a) walls that rise above the roof, and \ ee] 
(b) guards that are connected to the roof by other than pickets or posts. : 
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® (2) For the purpose of Sentence (1), roofs shall include platforms that effectively serve as roofs with respect to accumulation 
or drainage of precipitation. 


9.26.4.2. Materials 


(1) Sheet metal flashing shall consist of not less than, 
(a) 1.73 mm thick sheet lead, 

(b) 0.33 mm thick galvanized steel, 

(c) 0.33 mm thick copper, 

(d) 0.35 mm thick zinc, or 

(e) 0.48 mm thick aluminum. 


9.26.4.3. Valley Flashing 
(1) Where sloping surfaces of shingled roofs intersect to form a valley, the valley shall be flashed. 
(2) Valley flashing shall be installed over continuous sheathing. 
(3) Closed valleys shall not be used with rigid shingles on slopes of less than 1 in 1.2. 
(4) Closed valley flashing shall consist of sheet metal, self sealing composite membranes consisting of polyethylene and 
bituminous material or one layer of either Type S smooth surface roll roofing or Type M mineral surface roll roofing (mineral 
surface down) not less than 600 mm wide, and nails shall not penetrate the flashing within 75 mm of its edge or 124 mm of the 
bottom of the valley centreline. 
(5) Open valleys shall be flashed with, 
(a) at least one layer of sheet metal not less than 600 mm wide, or 
(b) no fewer than two layers of roll roofing. 
(6) The bottom layer of roofing required in Sentence (4) shall consist of not less than Type S smooth roll roofing or Type M 
mineral surface roll roofing (mineral surface down) not less than 457 mm wide, centred in the valley and fastened with nails 
spaced not more than 450 mm o.c. located 25 mm away from the edges. 
(7) The top layer of roofing required in Sentence (4) shall consist of not less than Type M mineral surface roll roofing 


(mineral surface up), 914 mm wide, centred in the valley, applied over a 100 mm wide strip of cement along each edge of the 
bottom layer, and fastened with a sufficient number of nails to hold it in place until the shingles are applied. 


9.26.4.4. Intersection of Shingle Roofs and Masonry 
(1) The intersection of shingle roofs and masonry walls or chimneys shall be protected with flashing. 


(2) Counter flashing required in Sentence (1) shall be embedded not less than 25 mm in the masonry and shall extend not 
less than 150 mm down the masonry and lap the lower flashing not less than 100 mm. 


(3) Flashing along the slopes of a roof described in Sentence (1) shall be stepped so that there is not less than a 75 mm head 
lap in both the lower flashing and counter flashing. 


(4) Where the roof described in Sentence (1) slopes upwards from the masonry, the flashing shall extend up the roof slope to 
a point equal in height to the flashing on the masonry, but not less than 1.5 times the shingle exposure. 


9.26.4.5. Intersection of Shingle Roofs and Walls Other Than Masonry 


>) (1) The intersection of shingle roofs and walls clad with other than masonry shall be protected with flashing. 
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(2) Flashing required in Sentence (1) shall be installed so that it extends up the wall not less than 75 mm behind the sheathing 
paper, and extends not less than 75 mm horizontally. 


(3) Along the slope of the roof, the flashing required in Sentence (1) shall be stepped with not less than a 75 mm head lap. 


9.26.4.6. Intersection of Built-Up Roofs and Masonry 


(1) The intersection of built-up roofs with masonry walls or chimneys shall have a cant strip at the intersection and a roofing 
membrane shall be mopped over the cant strip and not less than 150 mm up the wall. 


(2) Counter flashing installed over the intersection referred to in Sentence (1) shall be embedded not less than 25 mm in the 


masonry, and shall be of sufficient length to extend down not less than 150 mm, lapping the membrane on the masonry not less 
than 100 mm. 


9.26.4.7. Intersection of Built-Up Roofs and Walls Other Than Masonry 
(1) The intersection of built-up roofs with walls clad with other than masonry shall have a cant strip at the intersection. 
(2) The roofing membrane shall be mopped over the cant strip referred to in Sentence (1). 


(3) Flashing plies shall extend not less than 150 mm up the wall referred to in Sentence (1) behind the sheathing paper. 


9.26.4.8. Chimney Saddles 


(1) Except as otherwise permitted in Sentence (5), chimney saddles shall be installed where the upper side of a chimney ona 
sloping roof is more than 750 mm wide. e@ 


(2) Chimney saddles shall be covered with sheet metal or roofing material of weight and quality equivalent to the roofing. 
(3) Saddles shall be flashed where they intersect the roof. 

(4) The intersection of the saddle and the chimney shall be flashed and counterflashed as required in Article 9.26.4.4. 

(5) Achimney saddle need not be installed if the intersection between the chimney and roof is protected by sheet metal 
flashing that extends up the chimney to a height equal to at least one-sixth the width of the chimney, but not less than 150 mm, 


and up the roof slope to a point equal in height to the flashing on the chimney, but not less than 1.5 times the shingle exposure. 


(6) Flashing described in Sentence (5) at the chimney shall be counterflashed as required by Article 9.26.4.4. 


9.26.5. Eave Protection for Shingles and Shakes 


9.26.5.1. Required Eave Protection 


(1) Except as provided in Sentence (2), eave protection shall be provided on shingle, shake or tile roofs, extending from the 
edge of the roof a minimum of 900 mm up the roof slope to a line not less than 300 mm inside the inner face of the exterior 
wall. 


(2) Eave protection is not required, 
(a) over unheated garages, carports and porches, 
(b) where the roof overhang exceeds 900 mm measured along the roof slope from the edge of the roof to the inner face of the 


exterior wall, 
(c) on roofs of asphalt shingles installed in accordance with Subsection 9.26.8., & 


(d) on roofs with slopes of 1 in 1.5 or greater, or 
(e) in regions with 3 500 or fewer degree-days. 
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a) 9.26.5.2. Materials 


(1) Eave protection shall be laid beneath the starter strip and shall consist of, 

(a) No. 15 asphalt-saturated felt laid in two plies lapped 480 mm and cemented together with lap cement, 

(b) Type Mor S roll roofing laid with not less than 100 mm head and end laps cemented together with lap cement, 
(c) glass fibre or polyester fibre coated base sheets, or 

(d)  self-sealing composite membranes consisting of modified bituminous coated material. 


9.26.6. Underlay Beneath Shingles 


9.26.6.1. Materials 
(1) Except as required in Sentence (2), when underlay is used beneath shingles, it shall be, 
(a) asphalt-saturated sheathing paper weighing not less than 0.195 kg/m’, or 
(b) No. 15 plain or perforated asphalt-saturated felt. 
(See Appendix A.) 


(2) Underlay used beneath wood shingles shall be breather type. 


9.26.6.2. Installation 
(1) When used with shingles, underlay shall be installed parallel to the eaves with head and end lap of not less than 50 mm. 


(2) The top edge of each strip referred to in Sentence (1) shall be fastened with sufficient roofing nails to hold it in place until 
the shingles are applied. 


) (3) The underlay referred to in Sentence (1) shall overlap the eave protection by not less than 100 mm. 


9.26.7. Asphalt Shingles on Slopes of 1 in 3 or Greater 


9.26.7.1. Coverage 


(1) Coverage shall be not less than two thicknesses of shingle over the entire roof, disregarding cutouts. 


9.26.7.2. Starter Strip 


(1) A starter strip shall be installed along the lower edge of the roof so that it extends approximately 12 mm beyond the eaves 
and rake of the roof and fastened along the bottom edge with nails spaced not more than 300 mm o.c. 


(2) Starter strips shall be, 
(a) atleast Type M mineral-surfaced roll roofing not less than 300 mm wide, 
(b) shingles of the same weight and quality as those used as a roof covering with tabs facing up the roof slope, or 


(c) pre-manufactured starter strips installed with sealant at the eaves. 


(3) Starter strips need not be provided where eave protection of not less than Type M mineral-surfaced roll roofing is 
provided or self-sealing composite membranes consisting of polyethylene and bituminous material is provided. 


9.26.7.3. Head Lap 


(1) Shingles shall have a head lap of not less than 50 mm. 
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9.26.7.4. Fasteners © 


(1) Except as provided in Sentence (2), shingles shall be fastened with at least four nails or staples for 1 000 mm wide shingles 
so that no nails or staples are exposed. 


(2) Where staples with an 11 mm crown are used, shingles shall be fastened with at least six staples. 


(3) Fasteners may be reduced for narrower shingles in proportion to the width of the shingle or when shingles incorporating 
interlocking devices are used. 


(4) Fasteners referred to in Sentences (1) and (2) shall be located 25 mm to 40 mm from each end of each strip shingle with 
other fasteners equally spaced between them. 


(5) Fasteners referred to in Sentences (1) and (2) shall be located not less than 12 mm above the tops of the cutouts. 


9.26.7.5. Securing of Tabs 


(1) Shingle tabs shall be secured by a spot of plastic cement not exceeding 25 mm diam under the centre of each tab or by 
interlocking devices or self-sealing strips. 


9.26.7.6. Hips and Ridges 


(1) Shingles on hips and ridges shall be applied so they extend not less than 100 mm on either side of the hip or ridge, and 
shall be lapped not less than 150 mm. 


(2) Shingles referred to in Sentence (1) shall be fastened with nails or staples on each side located not more than 25 mm from @ 
the edge and 25 mm above the butt of the overlying shingle. 


9.26.7.7. Eave Protection 
(1) Eave protection shall conform to Subsection 9.26.5. 
9.26.7.8. Flashing 


(1) Flashing shall conform to Subsection 9.26.4. 


9.26.8. Asphalt Shingles on Slopes of Less Than 1 in 3 


9.26.8.1. Coverage 


(1) Except for the first two courses, coverage shall be not less than three thicknesses of shingle over the entire roof, 
disregarding cutouts. 


9.26.8.2. Starter Strip 

(1) A starter strip shall be installed as in Article 9.26.7.2. 

(2) Starter strips required in Sentence (1) shall be laid in a continuous band of cement not less than 200 mm wide. 
9.26.8.3. Securing of Tabs 


/ 

f 
6 
\ 


(1) Shingle tabs shall be secured with cold application cement applied at the rate of not less than 0.5 L/m? of cemented area, 
or hot application asphalt applied at the rate of 1 kg/m” of cemented area. 
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& 9.26.8.4. Securing of Shingle Courses 


(1) The first course of shingles shall be secured by a continuous band of cement along the eaves applied so that the width of 
the band equals the shingle exposure plus 100 mm. 


(2) The succeeding courses of shingles shall be secured by a continuous band of cement applied so that the width of the band 
equals the shingle exposure plus 50 mm. 


(3) The band required in Sentence (2) shall be located not more than 50 mm above the butt of the overlying course 
of shingles. 


9.26.8.5. Hips and Ridges 
(1) Shingles on hips and ridges shall be not less than 300 mm wide applied to provide triple coverage. 


(2) Shingles referred to in Sentence (1) shall be cemented to the roof shingles and to each other with a coat of cement and 
fastened with nails or staples located 40 mm above the butt of the overlying shingle and 50 mm from each edge. 


9.26.8.6. Flashing 

(1) Flashing shall conform to Subsection 9.26.4. 
9.26.8.7. Fastening 

(1) Shingles shall be fastened in accordance with Article 9.26.7.4. 
9.26.9. Wood Roof Shingles 
9.26.9.1. Decking 

(1) Decking for wood shingled roofs may be continuous or spaced. 
9.26.9.2. Grade 

(1) Western cedar shingles shall be not less than No. 2 grade. 

(2) Eastern white cedar shingles shall be not less than B (clear) grade. 
9.26.9.3. Size 

(1) Wood shingles shall be not less than 400 mm long and not less than 75 mm nor more than 350 mm wide. 
9.26.9.4. Spacing and Joints 


(1) Shingles shall be spaced approximately 6 mm apart and offset at the joints in adjacent courses not less than 40 mm so that 
joints in alternate courses are staggered. 


9.26.9.5. Fastening 


(1) Shingles shall be fastened with two nails or staples located approximately 20 mm from the sides of the shingle and 40 mm 
above the exposure line. 
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9.26.9.6. Exposure © 
(1) The exposure of wood roof shingles shall conform to Table 9.26.9.6. 
Table 9.26.9.6. 
Exposure of Wood Shingles 


Forming Part of Sentence 9.26.9.6.(1) 


Maximum Exposure, mm 


Roof Slope 
Ea a eee 
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9.26.9.7. Flashing 


(1) Flashing shall conform to Subsection 9.26.4. 


9.26.9.8. Eave Protection 


(1) Eave protection shall conform to Subsection 9.26.5. 


9.26.10. Cedar Roof Shakes © 


9.26.10.1. Size and Thickness 


(1) Shakes shall be not less than 450 mm long and not less than 100 mm nor more than 350 mm wide with a butt thickness of 
not more than 32 mm and not less than 9 mm. 


9.26.10.2. Underlay 


(1) Where eave protection is not provided, an underlay conforming to the requirements in Article 9.26.6.1. for wood shingles 
shall be laid as a strip not less than 900 mm wide along the eaves. 


(2) A strip of material similar to that described in Sentence (1) not less than 450 mm wide shall be interlayed between each 
course of shakes with the bottom edge of the strip positioned above the butt line at a distance equal to double the exposure of 


the shakes. 


(3) Interlayed strips in Sentence (2) shall be lapped at least 150 mm at hips and ridges in a manner that will prevent water 
from reaching the roof sheathing. 


9.26.10.3. Spacing and Joints 


(1) Shakes shall be spaced 6 mm to 9 mm apart and the joints in one course shall be separated not less than 40 mm from 
joints in adjacent courses. 


9.26.10.4. Fastening 


L 
(1) Shakes shall be fastened with nails located approximately 20 mm from the sides of the shakes and 40 mm above the oe 
exposure line. 
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a) 9.26.10.5. Exposure 


(1) ‘The exposure of wood shakes shall not exceed, 
(a) 190 mm for shakes not less than 450 mm long, and 
(b) 240 mm for shakes not less than 600 mm long. 


9.26.10.6. Flashing 


(1) Flashing shall conform to Subsection 9.26.4. 


9.26.10.7. Eave Protection 


(1) Eave protection shall conform to Subsection 9.26.5. 
9.26.10.8. Grade 

(1) Shakes shall be not less than No. 1 or Handsplit grade. 
9.26.11. Built-Up Roofs 


9.26.11.1. Quantity of Materials 


(1) ‘The quantities of bituminous materials used on built-up roofs shall conform to Table 9.26.11.1. 


Table 9.26.11.1. 
) Quantities of Bitumen for Built-Up Roofs 
Forming Part of Sentence 9.26.11.1.(1) 


Mopping Coats Between Layers Flood Coat 


Tyee of Raat | Amount of Bitumen per Square Metre of Roof Surface 
Asphalt and aggregate 


Coal-tar and aggregate 1.2 kg 3.6 kg 
Cold process roofing 0.75 L cold process cement 2 L cold process top coating 


9.26.11.2. Coal-Tar and Asphalt Products 


(1) Coal-tar products and asphalt products shall not be used together in built-up roof construction. 
9.26.11.3. Roof Felts 
(1) Bitumen roofing felts shall be not less than No.15 felt. 


9.26.11.4. Aggregate Surfacing 


(1) Aggregate used for surfacing built-up roofs shall be clean, dry and durable and shall consist of particles of gravel, crushed 
stone or air-cooled blast furnace slag having a size of from 6 mm to 15 mm. 


(2) The minimum amount of aggregate surfacing per square metre of roof surface shall be 15 kg gravel or crushed stone or 10 
kg crushed slag. 
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9.26.11.5. Flashing © 


(1) Flashing shall conform to Subsection 9.26.4. 


9.26.11.6. Number of Layers 


(1) Built-up roofing shall consist of at least three mopped-down layers of roofing felt flood coated with bitumen. 


9.26.11.7. Installation of Layers 


(1) In hot process applications, each layer of bitumen-saturated felt shall be laid while the bitumen is hot, with each layer 
overlapping the previous one. 


(2) The full width under each lap referred to in Sentence (1) shall be coated with bitumen so that in no place does felt 
touch felt. 


(3) Felt shall be laid free of wrinkles and shall be rolled directly into the hot bitumen and broomed forward and outward from 
the centre to ensure complete adhesion. 


9.26.11.8. Roofing Over Wood-Based Sheathing 


(1) Except as permitted in Sentence (2), built-up roofing applied over wood, plywood, OSB or waferboard roof sheathing 
shall be laid over an additional base layer of felt laid dry over the entire roof deck with at least a 50 mm headlap and a 50 mm 
sidelap between each sheet. 


(2) Where plywood, OSB or waferboard roof sheathing is used, the dry layer of felt required in Sentence (1) may be omitted 
when the joints are taped and the sheathing is primed with asphalt. 


9.26.11.9. Attachment to Decking 


(1) Roofing shall be securely attached to the decking or where insulation is applied above the deck, the insulation shall be 
securely attached to the deck before the first layer of felt is fastened to the insulation. 


9.26.11.10. Cant Strips 
(1) Except as permitted in Sentence (4), a cant strip shall be provided at the edges of roofs. 
(2) No fewer than two plies of the roofing membrane shall be carried over the top of the cant strip. 
(3) Flashing shall extend over the top of the cant strip and be shaped to form a drip. 
(4) ‘The cant strip required in Sentence (1) may be omitted where a gravel stop is provided at the edge of roofs. 


(5) The roofing membranes shall be carried over the edge of the roof before the gravel stop referred to in Sentence (4) is 
fastened and two plies of roofing membrane mopped to the top surface of the gravel stop before the flood coat is applied. 


(6) ‘The gravel stop referred to in Sentence (4) shall extend over the edge of the roof to form a drip or shall be flashed so that 
the flashing extends over the edge to form a drip. 
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9.26.12. Selvage Roofing 
9.26.12.1. Double Coverage 

(1) Wide selvage asphalt roofing shall provide double coverage over the entire roof surface. 
9.26.12.2. Joints 


(1) Plies of selvage roofing shall be cemented together to ensure a water-tight joint. 


9.26.13. Sheet Metal Roofing 


9.26.13.1. Thickness 
(1) Sheet metal roofing shall be not less than, 
(a) 0.33 mm thick galvanized steel, 
(b) 0.46 mm thick copper, 


(c) 0.46 mm thick zinc, or 
(d) 0.48 mm thick aluminum. 


9.26.13.2. Support 


(1) Where sheet metal roofing is not supported by roof decking but spans between spaced supports, the panels shall be 
designed to support the specified live loads for roofs. 


9.26.14. Glass Reinforced Polyester Roofing 


9.26.14.1. Support 


(1) Where glass reinforced polyester roofing panels are not supported by roof decking but span between spaced supports, the 
panels shall be designed to support the specified roof loads. 


9.26.15. Hot Applied Rubberized Asphalt Roofing 


9.26.15.1. Installation 


(1) Hot applied rubberized asphalt roofing shall be installed in accordance with CAN/CGSB-37.51-M, “Application for Hot 
Applied Rubberized Asphalt for Roofing and Waterproofing”. 


9.26.16. Polyvinyl! Chloride Sheet Roofing 


9.26.16.1. Installation 


(1) Polyvinyl chloride sheet applied roofing membrane shall be installed in accordance with CGSB 37-GP-55M, “Application 
of Sheet Applied Flexible Polyvinyl Chloride Roofing Membrane’. 
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9.26.17. Concrete Roof Tiles c 


9.26.17.1. Installation 


(1) Concrete roof tiles shall be installed according to CAN/CSA-A220.1-M, “Installation of Concrete Roof Tiles”. (See 
Appendix A.) 


9.26.18. Roof Drains and Downspouts 


9.26.18.1. Roof Drains 


(1) When roof drains are provided they shall conform to Part 7. 


9.26.18.2. Downspouts 


(1) Where downspouts are provided and are not connected to a sewer, extensions shall be provided to carry rainwater away 
from the building in a manner that will prevent soil erosion. 


Section 9.27. Cladding 
9.27.1. Application 
9.27.1.1. General 


(1) Where lumber, wood shingles, shakes, fibre-cement shingles, planks and sheets, plywood, OSB, waferboard, hardboard, 
vinyl, aluminum and steel, including trim and soffits, are installed as cladding on wood frame walls exposed to precipitation, 
the cladding assembly shall comply with, 

(a) Subsections 9.27.2. to 9.27.12., or 


(b) Part 5. 

(2) Where stucco is installed as cladding on wood frame or masonry walls exposed to precipitation, the cladding assembly 
shall comply with, 

(a) Subsections 9.27.2. to 9.27.4., and Section 9.28., or 

(Db). Parts. 

(3) Where masonry serves as cladding on wood frame or masonry walls exposed to precipitation, the cladding assembly shall 
comply with, 

(a) Subsections 9.27.2. to 9.27.4., and Section 9.20., or 

(b) Part 5. 


(4) Where asphalt shingles are installed as cladding on wood frame walls exposed to precipitation, the cladding assembly 
shall comply with, 

(a) Subsections 9.26.7. and 9.27.2. to 9.27.4., or 

(b) Part5: 


(5) Where an exterior insulation finish system is installed as cladding on wood-frame, masonry, cold-formed steel stud or 
cast-in-place concrete walls exposed to precipitation, the cladding assembly shall comply with, 

(a) Subsections 9.25.5., 9.27.2. to 9.27.4. and 9,.27.13., or 

(b) Part 5. 


(6) Where cladding materials or systems other than those described in Sentences (1) to (5) are installed, or where these 
are installed on substrates other than those identified in Sentences (1) to (5), the cladding materials or systems and their es 
installation shall comply with Part 5. 
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& 9.27.2. Required Protection from Precipitation (See Appendix A.) 


9.27.2.1. | Minimizing and Preventing Ingress and Damage 


(1) Except where exterior walls are protected from precipitation or where it can be shown that ingress will not adversely affect 
occupant health or safety, exterior walls shall be designed and constructed to, 

(a) minimize the ingress of precipitation into the assembly, and 

(b) prevent ingress into interior space. 

(See Appendix A.) 


(2) Except where exterior walls are protected from specific mechanisms of deterioration, such as mechanical impact and 
ultraviolet radiation, exterior walls shall be designed and constructed to minimize the likelihood of their required performance 
being reduced to an unacceptable level as a result of those mechanisms. 


9.27.2.2. Minimum Protection from Precipitation Ingress 


(1) Exterior walls exposed to precipitation shall be protected against ingress of precipitation with an exterior cladding 
assembly consisting of a first plane of protection and a second plane of protection where the wall encloses spaces of residential 
occupancy or spaces that directly serve spaces of residential occupancy. (See Appendix A.) 


9.27.2.3. First and Second Planes of Protection 


(1) Where walls required to provide protection from precipitation comprise assemblies with first and second planes of 
protection, 
(a) the first plane of protection shall, 
(i) consist of cladding, with appropriate trim, accessory pieces and fasteners, and 
(ii) be designed and constructed to minimize the passage of rain and snow into the wall by minimizing holes and 
managing precipitation ingress caused by kinetic energy of raindrops, surface tension, capillarity, gravity, and air 
pressure differences, 
(b) the second plane of protection shall be designed and constructed to, 
(i) intercept all precipitation that gets past the first plane of protection, and 
(ii) effectively dissipate any precipitation to the exterior, and 
(c) the protection provided by the first and second planes of protection shall be maintained at, 
(i) wall penetrations created by the installation of components and services such as windows, doors, ventilation ducts, 
piping, wiring and electrical outlets, and 
(ii) the interface with other wall assemblies. 


9.27.2.4. Protection of Cladding from Moisture 


(1) Aclearance of not less than 200 mm shall be provided between finished ground and cladding that is adversely affected by 
moisture, such as untreated wood, plywood, OSB, waferboard and hardboard. 


(2) Aclearance of not less than 50 mm shall be provided between a roof surface and cladding that is adversely affected by 
moisture, such as untreated wood, plywood, OSB, waferboard and hardboard. 


9.27.3. Second Plane of Protection 


9.27.3.1. Elements of the Second Plane of Protection (See Appendix A.) 


(1) The second plane of protection shall consist of a drainage plane with appropriate inner boundary and flashing to dissipate 
rainwater to the exterior. 


(2) The inner boundary of the drainage plane shall comply with, 


(a) Articles 9.27.3.2. to 9.27.3.6., or 
(b) Subsection 9.27.13. 
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(3) The protection provided by the second plane of protection shall be maintained, © 
(a) at wall penetrations created by the installation of components and services such as windows, doors, ventilation ducts, 

piping, wiring and electrical outlets, and 
(b) at the interface with other wall assemblies. 


(4) Flashing material and installation shall comply with Articles 9.27.3.7. and 9.27.3.8. 
9.27.3.2. Sheathing Membrane Material Standard 


(1) Sheathing membranes shall conform to the performance requirements of CAN/CGSB-51.32-M, “Sheathing, Membrane, 
Breather Type’. 


9.27.3.3. Required Sheathing Membrane and Installation 


(1) Except as provided in Articles 9.27.3.4. to 9.27.3.6., at least one layer of sheathing membrane shall be applied beneath 
siding, stucco or masonry veneer. 


(2) Sheathing membrane required in Sentence (1) shall be applied so that joints are lapped not less than 100 mm, 


(3) Where sheathing membrane required in Sentence (1) is applied horizontally, the upper sheets shall overlap the lower 
sheets. 


9.27.3.4. Insulating Sheathing in Lieu of Sheathing Membrane 


(1) Where non-wood-based rigid exterior insulating sheathing, or exterior insulating sheathing with an integral sheathing 
membrane is installed, a separate sheathing membrane is not required. © 


(2) Where insulating sheathing is installed as provided in Sentence (1), 
(a) sheathing panels subject to moisture deterioration shall be sealed at all joints, and 
(b) the joints of sheathing panels not subject to moisture deterioration shall be, 
(i) sealed at all joints, or 
(ii) lapped or tongue and groove, and detailed to ensure drainage of water to the exterior. 
(See Appendix A.) 


9.27.3.5. Sheathing Membranes in Lieu of Sheathing 


(1) Except as provided in Article 9.27.3.6., where no sheathing is used, at least two layers of sheathing membrane shall be 
applied beneath the cladding. (See Appendix A.) 


(2) All joints in the sheathing membrane required in Sentence (1) shall occur over framing, and the membrane shall be 
fastened to the framing with roofing nails or staples spaced not more than 150 mm along the edges of the outer layer of 


sheathing paper. 


(3) Wall sheathing is permitted to be used in lieu of one layer of sheathing membrane required in Sentence (1), and the 
thickness need not conform to Table 9.23.16.2.A. 


9.27.3.6. Face Sealed Cladding (See Appendix A.) 


(1) Sheathing membrane is permitted to be omitted beneath cladding when the joints in the cladding are formed to effectively 
prevent the passage of wind and rain in conformance with Sentence (2) or (3), as applicable. 


(2) Cladding consisting of sheets of plywood, hardboard, OSB, waferboard or fibre cement is considered to meet the ( 


requirements of Sentence (1), provided the cladding is applied so that, 
(a) all edges are directly supported by framing, 
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(b) the vertical joints between adjacent sheets are sealed and, 
(i) covered with battens, 
(ii) shiplapped, or 
(iii) otherwise matched to provide weathertight joints, and 
(c) the horizontal joints between adjacent sheets are sealed and, 
(i) shiplapped, or 
(ii) otherwise matched to provide weathertight joints. 


(3) Metal siding consisting of sheets of metal is considered to meet the requirements of Sentence (1) where the joints between 
sheets are of the locked-seam type. 


9.27.3.7. Flashing Materials 


(1) Flashing shall consist of not less than, 
(a) 1.73 mm thick sheet lead, 

(b) 0.33 mm thick galvanized steel, 

(c) 0.46 mm thick copper, 

(d) 0.46 mm thick zinc, 

(e) 0.48 mm thick aluminum, or 

(f) 1.02 mm thick vinyl. 


9.27.3.8. Flashing Installation 


(1) Except as provided in Sentence (2), flashing shall be installed at, 
(a) every horizontal junction between claddings elements, 
(b) every horizontal offset in the cladding, and 
(c) every horizontal line where the cladding substrates change and where, 
(i) the substrates differ sufficiently for stresses to be concentrated along that line, or 
(ii) the installation of the cladding on the lower substrate may compromise the drainage of moisture from behind the 
cladding above. 
(See Appendix A.) 


(2) Flashing need not be installed as described in Sentence (1), 
(a) where the upper cladding elements overlap the lower cladding elements by not less than 25 mm, 
(b) where, 
(i) the cladding above and below the joint is installed outboard of a drained and vented air space, and 
(ii) the horizontal detail is constructed so as to minimize ingress of precipitation into the air space, or 
(c) at horizontal construction joints in stucco, where, 
(i) the joint is finished with an expansion-contraction strip, and 
(ii) the cladding is installed outboard of a drained and vented air space. 


(3) Flashing shall be installed over exterior wall openings where the vertical distance from the bottom of the eave to the top of 
the trim is more than one-quarter of the horizontal overhang of the eave. (See Appendix A.) 


(4) Flashing described in Sentences (1) and (3) shall, 
(a) extend not less that 50 mm upward inboard of the sheathing membrane or sheathing installed in lieu of the sheathing 
membrane, 
(b) havea slope of not less than 6% toward the exterior after the expected shrinkage of the building frame, 
(c) terminate at each end with an end-dam, 
(i) with a height in millimetres not less than 25 mm or 1/10 of the value of the 1 in 5 driving rain wind pressure in Pa, 
and 
(ii) at the height defined in Subclause (i), extending to the face of the adjacent cladding, 
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(d) lap not less than 10 mm vertically over the building element below, and © 
(e) terminate in a drip extending not less than 5 mm outward from the outer face of the building element below. 
(See Appendix A.) 


(5) Where the sills of windows and doors installed in exterior walls are not self-flashing, flashing shall be installed between 
the underside of the window or door and the wall construction below. (See Appendix A.) 


9.27.4. Sealants 


9.27.4.1. Required Sealants 
(1) Sealant shall be provided where required to prevent the entry of water into the structure. 


(2) Sealant shall be provided between masonry, siding or stucco and the adjacent door and window frames or trim, including 
sills unless such locations are completely protected from the entry of rain. 


(3) Sealant shall be provided at vertical joints between different cladding materials unless the joint is suitably lapped or 
flashed to prevent the entry of rain. 


9.27.4.2. Materials 


(1) Sealants shall be, 

(a) non-hardening types suitable for exterior use, 

(b) selected for their ability to resist the effects of weathering, and 

(c) compatible with, and adhere to, the substrate to which they are applied. 


(See Appendix A.) ¢ 


(2) Sealants shall conform to, 

(a) ASTM C834, “Latex Sealants”, 

(b) ASTM C920, “Elastomeric Joint Sealants’, 

(c) ASTM C1184, “Structural Silicone Sealants’, or 
(d) ASTM C1311, “Solvent Release Sealants”. 


(3) Backer rod shall conform to ASTM C1330, “Cylindrical Sealant Backing for Use with Cold Liquid-Applied Sealants”. 


9.27.5. Attachment of Cladding 


9.27.5.1. Attachment 


(1) Except as permitted in Sentences (2) to (7), cladding shall be fastened to the framing members or furring members, or to 
blocking between the framing members. 


(2) Vertical lumber and stucco lath or reinforcing are permitted to be attached to sheathing only where the sheathing consists 
of not less than, 

(a) 14.3 mm lumber, 

(b) 12.5 mm plywood, or 

(c) 12.5 mm OSB or waferboard. 


(3) Vertically applied metal siding and wood shingles and shakes are permitted to be attached to the sheathing only where the 
sheathing consists of not less than, 

(a) 14.3 mm lumber, 

(b) 7.5 mm plywood, or ( 
(c) 7.5mm OSB or waferboard. 
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(4) 
(a) 
(b) 
(c) 


(5) 


Asbestos-cement shingles are permitted to be attached to the sheathing only when the sheathing consists of not less than, 
14.3 mm lumber, 

9.5 mm plywood, or 

9.5 mm OSB or waferboard. 


Where wood shingles or shakes are applied to sheathing that is not suitable for attaching the shingles or shakes, the 


shingles or shakes may be attached to a wood lath not less than 38 mm by 9.5 mm thick securely nailed to the framing and 
applied as described in Article 9.27.7.5. 


(6) 


Where asbestos-cement shingles are applied to sheathing that is not suitable for attaching the shingles, the shingles may 


be fastened to a wood lath not less than 89 mm by 9.5 mm thick securely nailed to the framing. 


(7) 


Lath referred to in Sentence (6) shall be applied so that it overlaps the preceding shingle course by not less than 20 mm. 


9.27.5.2. Blocking 


(1) 


Blocking for the attachment of cladding shall be not less than 38 mm by 38 mm lumber securely nailed to the framing and 


spaced not more than 610 mm o.c. 


9.27.5.3. Furring 


(1) 


Except as permitted in Sentences 9.27.5.1.(5) and (6), furring for the attachment of cladding shall be not less than 19 mm 


by 38 mm lumber when applied over sheathing. 


(2) 
(a) 
(b) 


(3) 
(a) 
(b) 


When applied without sheathing, furring referred to in Sentence (1) shall be not less than, 
19 mm by 64 mm lumber on supports spaced not more than 406 mm o.c., or 
19 mm by 89 mm on supports spaced not more than 610 mm o.c. 


Furring referred to in Sentence (1) shall be, 
securely fastened to the framing, and 
spaced not more than 610 mm o.c. 


9.27.5.4. Size and Spacing of Fasteners 


(1) 


Nail or staple size and spacing for the attachment of cladding and trim shall conform to Table 9.27.5.4. 


181 
bP Ontario 


9.27.5.4. Division B 2012 BUILDING CODE FOR HOUSING 


Table 9.27.5.4. 
Attachment of Cladding 
Forming Part of Sentence 9.27.5.4.(1) 


Type of Claddin Minimum Nail or Minimum Number of Maximum Nail or 
7 : Staple Length, mm Nails or Staples ne Spacing, mm (0.c.) 


Se eee ake NE Ee 


Lumber siding or horizontal siding made from 
sheet metal 
600 (nailed to framing) 
400 (nailed to sheathing only) 


[Et See eo ee en ees ke 
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et 
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ana tee es Ra a eG ase 
a a 150 (along edges) 


9.27.5.5. Fastener Materials 


(1) Nails or staples for the attachment of cladding and wood trim shall be corrosion-resistant and shall be compatible with 
the cladding material. 


9.27.5.6. Expansion and Contraction 

(1) Fasteners for metal or vinyl cladding shall be positioned to permit expansion and contraction of the cladding. 
9.27.5.7. Penetration of Fasteners 

(1) Fasteners for shakes and shingles shall penetrate through the nail-holding base or not less than 19 mm into the framing. 


(2) Fasteners for cladding other than that described in Sentence (1) shall penetrate through the nail-holding base or not less 
than 25 mm into the framing. 


9.27.6. Lumber Siding 


9.27.6.1. Materials 


(1) Lumber siding shall be sound, free of knot holes, loose knots, through checks or splits. 


9.27.6.2. Thickness and Width 


(1) Drop, rustic, novelty, lapped board and vertical wood siding shall be not less than 14.3 mm thick and not more than 286 
mm wide. 
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» (2) Bevel siding shall be, 


(a) notless than 5 mm thick at the top, and 

(b) not less than, 
(i) 12mm thick at the butt for sidings 184 mm or less in width, and 
(ii) 14.3 mm thick at the butt for sidings wider than 184 mm. 


(3) Bevel siding shall be not more than 286 mm wide. 


9.27.6.3. Joints 


(1) Lumber siding shall prevent water from entering at the joints by the use of lapped or matched joints or by vertical 
wood battens. 


(2) Siding shall overlap not less than 1 mm per 16 mm width of lumber, but not less than, 
(a) 9.5mm for matched siding, 


(b) 25mm for lapped bevel siding, or 
(c) 12mm for vertical battens. 


9.27.7. Wood Shingles and Shakes 


9.27.7.1. Materials 
(1) Shingles and shakes shall conform to, 
(a) CSA O118.1, “Western Red Cedar Shakes and Shingles’, or 
(b) CSA O118.2-M, “Eastern White Cedar Shingles”. 


o (2) Western cedar shakes shall be not less than No. 1 grade or Handsplit grade, and western cedar shingles not less than No. 2 
grade, except that No. 3 grade may be used for undercoursing. 


(3) Eastern white cedar shakes shall be at least B (clear) grade, except that C grade may be used for undercoursing. 


9.27.7.2. Width 


(1) Shingles and shakes shall be not less than 65 mm or more than 350 mm wide. 


9.27.7.3. Fasteners 


(1) Shingles or shakes shall be fastened with nails located approximately 20 mm from each edge and not less than 25 mm 
above the exposure line for single-course applications, or approximately 50 mm above the butt for double-course applications. 


9.27.7.4. Offsetting of Joints 


(1) In single-course application, joints in succeeding courses shall be offset at least 40 mm so that joints in any two of three 
consecutive courses are staggered. 


(2) In double-course application, joints in the outer course shall be offset from joints in the under-course by not less than 40 
mm, and joints in succeeding courses shall be offset not less than 40 mm. 


9.27.7.5. Fastening to Lath 


oO (1) When lath is used with double-course application (see Sentence 9.27.5.1.(5)), it shall be spaced according to the exposure 
and securely fastened to the framing. 
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(2) The butts of the under-course of the application referred to in Sentence (1) shall rest on the top edge of the lath. @ 


(3) The outer course of the application referred to in Sentence (1) shall be fastened to the lath with nails of sufficient length to 
penetrate through the lath. 


(4) The butts of the shingles or shakes shall be so located that they project not less than 12 mm below the bottom edge of the 
lath referred to in Sentence (1). 


(5) If wood lath is not used, the butts of the under-course shingles or shakes of the application referred to in Sentence (1) 
shall be located 12 mm above the butts of the outer course. 


9.27.7.6. Exposure and Thickness 
(1) The exposure and butt thickness of shingles and shakes shall conform to Table 9.27.7.6. 


Table 9.27.7.6. 
Exposure and Thickness of Wood Shingles and Shakes 
\Forming Part of Sentence 9.27.7.6.(1) 


Shake or Shingle Length, mm Minimum Butt Thickness, mm 
Single Coursing Double Coursing 


356 


450 


9.27.8. Plywood 


9.27.8.1. Material Standards 
(1) Plywood cladding shall be exterior type conforming to, 
(a) CSA O115-M, “Hardwood and Decorative Plywood’, 
(b) CSA O121, “Douglas Fir Plywood”, 
(c) CSA O151, “Canadian Softwood Plywood’, or 
(d) CSA O153-M, “Poplar Plywood”. 
9.27.8.2. Thickness 
(1) Plywood cladding shall be not less than 6 mm thick when applied directly to sheathing. 
(2) When applied directly to framing or over furring strips, plywood cladding thickness shall conform to Table 9.27.8.2. 


(3) The thickness of grooved or textured plywood shall be measured at the point of least thickness. 
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+) Table 9.27.8.2. 
Minimum Plywood Cladding Thickness 
Forming Part of Sentence 9.27.8.2.(2) 


Minimum Thickness, mm, where Minimum Thickness, mm, where 
Spacing or Supports) (nn Face Grain Parallel to Se Face Grain at ——eeee to Supports 


no SR sc 


9.27.8.3. Edge Treatment 


(1) The edges of plywood cladding shall be treated with a suitable paint or sealer. 


9.27.8.4. Panel Cladding 
(1) Plywood applied in panels shall have all edges supported. 
(2) Not less than a2 mm gap shall be provided between panels referred to in Sentence (1). 


(3) Vertical joints in cladding referred to in Sentence (1) shall be protected with batten strips or caulking when the plywood 
joints are not matched. 


(4) Horizontal joints in cladding referred to in Sentence (1) shall be lapped not less than 25 mm or shall be suitably flashed. 


9.27.8.5. Lapped Strip Siding 


(1) Plywood applied in horizontal lapped strips shall have not less than a 2 mm gap provided at the butted ends, which shall 
be caulked. 


(2) The horizontal joints of siding described in Sentence (1) shall be lapped not less than 25 mm. 


(3) Wedges shall be inserted under all vertical butt joints and at all corners when horizontal lapped plywood is applied 
without sheathing, 


9.27.9. Hardboard 


9.27.9.1. Material Standards 


(1) Factory-finished hardboard cladding shall conform to CAN/CGSB-11.5M, “Hardboard, Precoated, Factory-Finished, for 
Exterior Cladding”. 


(2) Hardboard cladding that is not factory finished shall conform to Types 1, 2 or 5 in CAN/CGSB-11.3-M, “Hardboard”. 


9.27.9.2. Thickness 
(1) Type 1 or 2 hardboard cladding shall be not less than, 


(a) 6.0 mm thick when applied over sheathing that provides continuous support, and 
> (b) 7.5mm thick when applied to furring or framing members not more than 406 mm o.c. 
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(2) Type 5 hardboard cladding shall be not less than 9.0 mm thick when applied over sheathing that provides continuous e 
support or over furring or framing members spaced not more than 406 mm o.c. \ 


(3) Where hardboard cladding is grooved, the grooves shall not extend more than 1.5 mm into the minimum required 
thickness. (See Appendix A.) 


9.27.9.3. Panel Cladding 


(1) Hardboard cladding applied in panels shall have all edges supported with not less than a 5 mm gap provided between 
sheets. 


(2) Vertical joints in cladding described in Sentence (1) shall be protected with batten strips or caulking when the joints are 
not matched. 


(3) Horizontal joints in cladding described in Sentence (1) shall be lapped not less than 25 mm or shall be suitably flashed. 


9.27.9.4. Lapped Strip Siding 


(1) Hardboard applied in horizontal lapped strips shall have not less than a 5 mm gap provided at the butted ends, which 
shall be caulked or otherwise protected with suitable mouldings. 


(2) The horizontal joints of siding described in Sentence (1) shall overlap not less than 1 mm per 16 mm width of siding 
board but not less than 9.5 mm for matched joint siding or 25 mm for lapped siding. 


9.27.9.5. Clearance 


(1) Not less than 3 mm clearance shall be provided between hardboard siding and door or window frames. 


9.27.10. OSB and Waferboard 


9.27.10.1. Material Standard 


(1) OSB and waferboard cladding shall conform to CSA 0437.0, “OSB and Waferboard”. 


9.27.10.2. Thickness 
(1) OSB conforming to O-2 grade shall be not less than 6.0 mm thick where applied directly to sheathing. 


(2) OSB conforming to O-2 grade applied directly to framing or over furring strips shall conform to the thickness shown for 
plywood in Table 9.27.8.2. (See Appendix A.) 


(3) OSB conforming to O-1 grade and waferboard conforming to R-1 grade shall be not less than 7.9 mm thick where applied 
directly to sheathing. 


(4) Where applied directly to framing or over furring strips, OSB conforming to O-1 grade and waferboard conforming to 
R-1 grade shall be not less than, 

(a) 9.5mm thick on supports spaced not more than 406 mm o.c., and 

(b) 12.7 mm thick on supports spaced not more than 610 mm o.c. 


9.27.10.3. Panel Cladding 


(1) OSB and waferboard applied in panels shall have all edges supported and treated with a primer or sealer. 


iy 186 
pr Ontario 


2012 BUILDING CODE FOR HOUSING Division B 9.27.13.1. 


(2) Not less than a 3 mm gap shall be provided between sheets in cladding described in Sentence (1). 


(3) Vertical joints in cladding described in Sentence (1) shall be protected with batten strips or caulking when the OSB and 
waferboard joints are not matched. 


(4) Horizontal joints in cladding described in Sentence (1) shall be lapped not less than 25 mm or shall be suitably flashed. 


9.27.10.4. Clearance 


(1) Atleast a 3 mm clearance shall be provided between OSB and waferboard cladding and door or window frames. 


9.27.11. Metal 


9.27.11.1. Material Standards 


(1) Horizontal and vertical strip steel siding, including flashing and trim accessories, shall conform to CAN/CGSB-93.4, 
“Galvanized Steel and Aluminum-Zinc Alloy Coated Steel Siding, Soffits and Fascia, Prefinished, Residential”. 


(2) Steel sheet cladding shall have a minimum thickness of 0.3 mm and conform to CAN/CGSB-93.3-M, “Prefinished 
Galvanized and Aluminum-Zinc Alloy Steel Sheet for Residential Use”. 


(3) Horizontal and vertical strip aluminum siding, including flashing and trim accessories, shall conform to CAN/CGSB- 
93.2-M, “Prefinished Aluminum Siding, Soffits and Fascia, for Residential Use”. (See Appendix A.) 


(4) Aluminum sheet cladding shall conform to CAN/CGSB-93.1-M, “Sheet, Aluminum Alloy, Prefinished, Residential” and 


shall have a thickness of not less than 0.58 mm, except that siding supported by backing or sheathing shall have a thickness of 
not less than 0.46 mm. (See Appendix A.) 


9.27.12. Vinyl Siding 


9.27.12.1. Material Standard 


(1) Vinyl siding, including flashing and trim accessories, shall conform to CAN/CGSB-41.24, “Rigid Vinyl Siding, Soffits 
and Fascia’. 


9.27.12.2. Attachment 


(1) The attachment of vinyl siding shal! conform to the requirements in Subsection 9.27.5. for metal siding. 


9.27.13. Exterior Insulation Finish Systems 


9.27.13.1. Application 


(1) Except as provided in Sentence (2), this Subsection applies to exterior insulation finish systems that, 

(a) are covered in the scope of CAN/ULC-S716.1, “Exterior Insulation and Finish Systems (EIFS) - Materials and 
Systems’, and 

(b) have a geometrically defined drainage cavity with a minimum cavity depth of 6 mm and an open area equal to not less 
than 13% of the area of a full-size exterior insulation finish systems panel. 


(2) Exterior insulation finish systems not described in Sentence (1) and their components shall comply with Article 5.10.3.1. 
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9.27.13.2. Materials Le) 


(1) The materials used in exterior insulation finish systems shall conform to CAN/ULC-S716.1, “Exterior Insulation and 
Finish Systems (EIFS) - Materials and Systems”. 


(2) ‘The substrate on which an exterior insulation finish system is installed shall, 


(a) be compatible with that particular system, and 
(b) comply with the structural requirements for sheathing materials set out in Section 9.23. 


9.27.13.3. Design and Installation 


(1) The design of an exterior insulation finish system shall comply with CAN/ULC-S716.3, “Exterior Insulation and Finish 
Systems (EIFS) - Design Application”. 


(2) The installation of an exterior insulation finish system shall comply with CAN/ULC-S716.2, “Exterior Insulation and 
Finish Systems (EIFS) - Installation of EIFS Components and Water Resistive Barrier”. 


Section 9.28. Stucco 
9.28.1. General 


9.28.1.1. Sheathing Beneath Stucco 


(1) Sheathing shall be provided beneath stucco applied over wood frame walls except as permitted in Article 9.28.4.2. & 
XN 
(2) Where applied beneath stucco, sheathing shall conform to Subsection 9.23.16. 
9.28.1.2. Lath and Reinforcing 
(1) Stucco lath or reinforcing shall be used to attach stucco to any substrate other than masonry. 
(2) Stucco lath or reinforcing shall be used to attach stucco to masonry where, 
(a) the masonry is soft-burned tile or brick of less strength than the stucco, or 
(b) the masonry surface is not sound, clean and sufficiently rough to provide a good key. 
(3) Stucco applied over masonry chimneys shall be reinforced. 


9.28.1.3. Concrete Masonry Units 


(1) Stucco finish shall not be applied over concrete masonry units less than one month old unless the units have been cured 
by the autoclave process. 


9.28.1.4. Clearance Over Ground Level 
(1) Stucco shall be not less than 200 mm above finished ground level except when it is applied over concrete or masonry. 


9.28.1.5. Flashing and Sealants 


(1) Flashing and sealants used with stucco shall conform to Subsections 9.27.3. and 9.27.4., except that if aluminum flashing @ 
is used, it shall be separated from the stucco by an impervious membrane or coating. 
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) 9.28.2. Stucco Materials 


9.28.2.1. Portland Cement 


(1) Portland cement shall conform to CAN/CSA-A3001, “Cementitious Materials for Use in Concrete”, 


9.28.2.2. Aggregate 


(1) Aggregate shall be clean, well-graded natural sand or sand manufactured from crushed stone, gravel or air-cooled blast 
furnace slag and shall contain no significant amounts of deleterious material. 


(2) Aggregate grading shall conform to Table 9.28.2.2. 


Table 9.28.2.2. 
Aggregate Grading for Stucco 
Forming Part of Sentence 9.28.2.2.(2) 


% Aggregate Passing Sieve 


Sieve Sizes, mm = 
Maximum Minimum 
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9.28.2.3. Water 


(1) Water shall be clean and free of significant amounts of deleterious material. 


9.28.3. Fasteners 


9.28.3.1. Materials 


(1) Fasteners for stucco lath or reinforcing shall be corrosion-resistant and of a material other than aluminum. 
9.28.3.2. Nails and Staples 

(1) Nails for stucco lath or reinforcing shall be not less than 3.2 mm diam with a head diameter of not less than 11.1 mm. 

(2) Staples for stucco lath reinforcing shall be not less than 1.98 mm diam or thickness. 


(3) Staples and nails for attaching stucco lath or reinforcing to vertical surfaces shall be of sufficient length to penetrate 25 
mm into framing members or to the full depth of the sheathing where the sheathing is used for attachment. 


(4) On horizontal surfaces nails for stucco lath or reinforcing shall be not less than 38 mm long. 
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9.28.4. Stucco Lath @ 


9.28.4.1. Materials 
(1) Rib lath or expanded metal stucco mesh shall be, 
(a) copper-alloy steel coated with rust-inhibitive paint after fabrication, or 


(b) galvanized. 


(2) Woven or welded wire mesh shall be galvanized. 


9.28.4.2. No Sheathing Required 


(1) Sheathing need not be provided beneath stucco where not less than 1.19 mm diam galvanized wire is applied horizontally 
to the framing at vertical intervals not exceeding 150 mm, or where paper-backed welded wire metal lath is used. 


9.28.4.3. Stucco Lath Specifications 
(1) Stucco lath shall conform to Table 9.28.4.3. 


Table 9.28.4.3. 
Stucco Lath" 
Forming Part of Sentence 9.28.4.3.(1) 


Type of Lath Minimum Diam of Wire, mm | Maximum Mesh Opening | Minimum Mass, kg/m? 


Welded or woven wire 


Stucco mesh reinforcing 25.8 om? 0.98 
(expanded metal) 
. Commi rib ates (Cate eet ee Pree ee ee 
Horizontal surfaces Cedar lath a ee 
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Notes to Table 9.28.4.3. 
(1) See Appendix A. 


Vertical surfaces 


9.28.4.4. Self-Furring Devices 


(1) Stucco lath shall be held not less than 6 mm away from the backing by means of suitable self-furring devices. 


9.28.4.5. Application of Stucco Lath 
(1) Stucco lath shall be applied with the long dimension horizontal. 
(2) Horizontal and vertical joints in stucco lath shall be lapped not less than 50 mm. 
(3) End joints of stucco lath shall be staggered and shall occur over framing members. 


(4) External corners of stucco lath shall be reinforced with a vertical strip of lath or reinforcing extending not less than 150 
mm on both sides of the corner, or the lath or reinforcing shall extend around corners not less than 150 mm. 
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ee) 9.28.4.6. Fastening 


(1) Stucco lath shall be fastened in conformance with Subsection 9.27.5. 
(2) Fasteners on vertical surfaces shall be spaced not more than, 


(a) 150mm o.c. vertically and 406 mm o.c. horizontally, or 
(b) 100mm o.c. vertically and 610 mm o.c. horizontally. 


(3) Nailing patterns other than those required in Sentence (2) are permitted to be used provided there are not fewer than 20 
fasteners per square metre of wall surface. 


(4) Fasteners on horizontal surfaces shall be spaced not more than, 


(a) 150mm o.c. along the framing members when members are spaced not more than 406 mm o.c., and 
(b) 100mm o.c. along members when members are spaced not more than 610 mm o.c. 


9.28.5. Stucco Mixes 
9.28.5.1. Mixes 
(1) Stucco mixes shall conform to Table 9.28.5.1. 
Table 9.28.5.1. 


Stucco Mixes 
Forming Part of Sentence 9.28.5.1.(1) 


Materials, volume 
Portland Cement Masonry Cement Aggregate 
ey eaten eee eee 0.25 t0 1 


3.25 to 4 parts per part of 


9.28.5.2. Pigments 


(1) Pigment if used shall consist of pure mineral oxides inert to the action of sun, lime and cement. 
(2) Pigment shall not exceed 6% of the portland cement by weight. 
9.28.5.3. Mixing 
(1) Materials shall be thoroughly mixed before and after water is added. 
(2) Stucco shall be applied not later than 3 h after the initial mixing. 
9.28.6. Stucco Application 
9.28.6.1. Low Temperature Conditions 
(1) ‘The base for stucco shall be maintained above freezing. 


(2) Stucco shall be maintained at a temperature of not less than 10°C during application and for not less than 48 h afterwards. 
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9.28.6.2. Number of Coats and Total Thickness & 


(1) Stucco shall be applied with at least two base coats and one finish coat, providing a total thickness of not less than 15 mm, 
measured from the face of the lath or face of the masonry where no lath is used. 


9.28.6.3. First Coat 
(1) The first coat shall be not less than 6 mm thick, measured from the face of the lath or masonry, fully embedding the lath. 
(2) ‘The surface of the first coat shall be scored to provide a key with the second coat. 

9.28.6.4. Second Coat 
(1) The second coat shall be not less than 6 mm thick. 


(2) The surface of the second coat shall be lightly roughened to provide a key with the finish coat if the finish coat is other 
than stone dash. 


9.28.6.5. Finish Coat 


(1) When the finish coat is other than stone dash, the base shall be dampened but not saturated before the finish coat 
is applied. 


(2) The thickness of the finish coat shall be not less than 3 mm. 


(3) When a stone dash finish is used, the stone shall be partially embedded in the second coat before the second coat starts to oS 
set or stiffen. XN 


Section 9.29. Interior Wall and Ceiling Finishes 


9.29.1. General 


9.29.1.1. Fire Protection and Sound Control 


(1) A wall or ceiling finish shall also conform to the appropriate requirements in Sections 9.10. and 9.11. in addition to the 
requirements in this Section. 


9.29.2. Waterproof Wall Finish 


9.29.2.1. Where Required 


(1) Waterproof finish shall be provided to a height of not less than, 
(a) 1800 mm above the floor in shower stalls, 

(b) 1200 mm above the rims of bathtubs equipped with showers, and 
(c) 400 mm above the rims of bathtubs not equipped with showers. 


9.29.2.2. Materials 


(1) Waterproof finish shall consist of ceramic, plastic or metal tile, sheet vinyl, tempered hardboard, laminated thermosetting L] 
decorative sheets or linoleum. * 
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9.29.3. Wood Furring 


9.29.3.1. Size and Spacing of Furring 
(1) Wood furring for the attachment of wall and ceiling finishes shall conform to Table 9.29.3.1. 
Table 9.29.3.1. 


Size and Spacing of Furring 
Forming Part of Sentence 9.29.3.1.(1) 


Minimum Size of Furring, mm 
Maximum Spacing of Furring, mm 


9.29.3.2. Fastening 


(1) Furring shall be fastened to the framing or to wood blocks with not less than 51 mm nails. 


9.29.4. Plastering 


9.29.4.1. Application 


(1) Application of plaster wall and ceiling finishes, including installation of metal or gypsum lath, shall conform to 
CSA A82.30-M, “Interior Furring, Lathing and Gypsum Plastering” 


9.29.5. Gypsum Board Finish (Taped Joints) 


9.29.5.1. Application 


(1) The requirements for application of gypsum board in this Subsection apply to the single layer application of gypsum 
board to wood furring or framing using nails or screws. 


(2) Gypsum board applications not described in this Subsection shall conform to CSA A82.31-M, “Gypsum 
Board Application”. 


9.29.5.2. Materials 
(1) Gypsum products shall conform to, 
(a) CAN/CSA-A82.27-M, “Gypsum Board’, 


(b) ASTM C1178 /C1178M, “Coated Glass Mat Water-Resistant Gypsum Backing Panel’, or 
(c) ASTM C1396 / C1396M, “Gypsum Board”. 


9.29.5.3. Maximum Spacing of Supports 


(1) Maximum spacing of supports for gypsum board applied as a single layer shall conform to Table 9.29.5.3. 
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Table 9.29.5.3. 
Spacing of Supports for Gypsum Board 
Forming Part of Sentence 9.29.5.3.(1) 


Maximum Spacing of Supports, mm 0.c. 


Water-Based 
Texture Finish 


Orientation of Board to 
Framing 


Thickness, mm 


Painted Finish 


Gypsum board conforming to Sentence 9.29.5.2.(1) (except Sections 9 and 12 of ASTM C1396 / C1396M) 


Ne parallel a el a ae Tr 
| perpendicular 
parallel 


610 406 
Gypsum board conforming to Clause 9.29.5.2.(1)(c) (only Section 12 of ASTM C1396 / C1396M) 
eee eee 


9.29.5.4. Support of Insulation 


(1) Gypsum board supporting insulation shall be at least 12.7 mm thick. 


9.29.5.5. Length of Fasteners 


(1) The length of fasteners for gypsum board shall conform to Table 9.29.5.5., except that lesser depths of penetration are 
permitted for assemblies required to have a fire-resistance rating provided it can be shown, on the basis of fire tests, that such 
depths are adequate for the required rating. 


Table 9.29.5.5. 


Fastener Penetration into Wood Supports 
Forming Part of Sentence 9.29.5.5.(1) 


Minimum Penetration, mm 
Bo aaa oleate 
of Assembly g 


Not required 


9.29.5.6. Nails 


(1) Nails for fastening gypsum board to wood supports shall conform to, 
(a) ASTM F1667, “Driven Fasteners: Nails, Spikes and Staples”, or 
(b) CSA B111, “Wire Nails, Spikes and Staples”. 
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&® 9.29.5.7. Screws 


(1) Screws for fastening gypsum board to wood supports shall conform to ASTM C1002, “Steel Self-Piercing Tapping Screws 
for the Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs”. 


9.29.5.8. Spacing of Nails 


(1) For single-layer application on ceilings, nails shall be spaced, 
(a) not more than 180 mm o.c. on ceiling supports, or 
(b) every 300 mm o.c. along ceiling supports, in pairs about 50 mm apart. 


(2) Where the ceiling sheets are supported by the wall sheets around the perimeter of the ceiling, this support may be 
considered as equivalent to nailing at this location. 


(3) Except as required by Sentence (4), for single-layer application on walls, nails shall be spaced, 

(a) not more than 200 mm o.c. on vertical wall supports, or 

(b) every 300 mm o.c. along vertical wall supports, in pairs about 50 mm apart. 

(4) For single-layer application on walls, where gypsum board is required to provide bracing, lateral support or fire 
protection, nails shall be spaced not more than 200 mm o.c. on, 

(a) vertical wall supports, and 

(b) top and bottom plates. 

(5) The uppermost nails on vertical wall supports shall be not more than 200 mm below the ceiling. 

(6) Nails shall be located not less than 10 mm from the side or edge of the board. 


(7) Nails shall be driven so that the heads do not puncture the paper. 


9.29.5.9. Spacing of Screws 


(1) For single-layer application on a ceiling, screws shall be spaced not more than 300 mm o.c. on ceiling supports. 


(2) Where the ceiling sheets are supported by the wall sheets around the perimeter of the ceiling, this support may be 
considered as equivalent to screwing at this location. 


(3) Except as required by Sentence (4), for single-layer application on walls, screws shall be spaced, 

(a) not more than 300 mm o.c. on vertical wall supports where the supports are more than 406 mm o.c., or 

(b) not more than 400 mm o.c. on vertical wall supports where the supports are not more than 406 mm o.c. 

(4) Except as permitted by Sentence (5), for single-layer application on walls, where gypsum board is required to provide 
bracing, lateral support or fire protection, screws shall be spaced not more than 300 mm o.c. on, 

(a) vertical wall supports, and 

(b) top and bottom plates. 


(5) Where a fire-resistance rating is determined based on Table 1 of MMAH Supplementary Standard SB-3, “Fire and Sound 
Resistance of Building Assemblies’, Sentence (4) need not apply for the purpose of fire protection. 


(6) Screws shall be located not less than 10 mm from the side or edge of the board. 


(7) Screws shall be driven so that the heads do not puncture the paper. 
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9.29.5.10. Low Temperature Conditions 2) 


(1) Incold weather, heat shall be provided to maintain a temperature of not below 10°C for 48 h prior to taping and finishing 
and maintained for not less than 48 h after that. 


9.29.6. Plywood Finish 
9.29.6.1. Thickness 


(1) Except as provided in Sentences (2) and (3), the minimum thickness of plywood interior finish shall conform to 
Table 9.29.6.1. 


(2) A manufacturing tolerance of -0.4 mm may be applied to the thicknesses listed in Table 9.29.6.1. 


(3) No minimum thickness is required where plywood is applied over continuous backing. 


Table 9.29.6.1. 
Thickness of Plywood Interior Finish 
Forming Part of Articles 9.29.6.1., 9.29.6.2. and 9.29.9.2. 


Minimum Thickness, mm”, on Supports with 


ini (1) 
ET Lee Se gO SLPDOLS Blocking at Vertical Intervals not Exceeding 


cpt Si ppote mui with no Horizontal Blocking 


wee ee, ees ad ee Tar 


Notes to Table 9.29.6.1. 


(1) Thickness limits shall apply to the net effective thickness (NET) of grooved, striated, textured and/or embossed panels and to the 
actual thickness of flat panels. 


9.29.6.2. Grooved Plywood 


(1) Except as permitted in Sentence (2), where plywood for interior finish is grooved, the grooves shall not extend through 
the face ply and into the plies below the face ply unless the groove is supported by framing or furring. 


(2) Ifthe grain of the face ply is at right angles to the supporting members, the groove is permitted to extend into the plies 
below the face ply provided the thickness of the plywood exceeds the value shown in Table 9.29.6.1. by an amount equal to not 
less than the depth of penetration of the grooves into the plies below the face ply. 

9.29.6.3. Nails and Staples 


(1) Nails for attaching plywood finishes shall not be less than 38 mm casing or finishing nails spaced not more than 150 mm 
o.c. along edge supports and 300 mm o.c. along intermediate supports, except that staples providing equivalent lateral 
resistance may also be used. 


9.29.6.4. Edge Support 


(1) All plywood edges shall be supported by furring, blocking or framing. 
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&® 9.29.7. Hardboard Finish 
9.29.7.1. Material Standard 
(1) Hardboard shall conform to CAN/CGSB-11.3-M, “Hardboard”. 
9.29.7.2. Thickness 
(1) Hardboard shall be not less than, 
(a) 3mm thick where applied over continuous back-up, 
(b) 6mm thick where applied to supports spaced not more than 406 mm o.c., and 


(c) 9mm thick where applied to supports spaced not more than 610 mm o.c. 


9.29.7.3. Nails 


(1) Nails for fastening hardboard shall be casing or finishing nails not less than 38 mm long, spaced not more than 150 mm 
o.c. along edge supports and 300 mm o.c. along intermediate supports. 


9.29.7.4. Edge Support 
(1) All hardboard edges shall be supported by furring, blocking or framing where the back-up is not continuous. 
9.29.8. Insulating Fibreboard Finish 
2) 9.29.8.1. Material Standard 
(1) Insulating fibreboard shall conform to CAN/ULC-S706, “Wood Fibre Thermal Insulation for Buildings” 
9.29.8.2. Thickness 


(1) Insulating fibreboard sheets shall be not less than 11.1 mm thick on supports not more than 406 mm o.c. 


(2) Insulating fibreboard tile shall be not less than 12.7 mm thick on supports spaced not more than 406 mm o.c. 


9.29.8.3. Nails 


(1) Nails for fastening fibreboard sheets shall be not less than 2.6 mm shank diameter casing or finishing nails of sufficient 
length to penetrate not less than 20 mm into the supports. 


(2) Nails shall be spaced not more than 100 mm o.c. along edge supports and 200 mm o.c. along intermediate supports. 


9.29.8.4. Edge Support 


(1) All fibreboard edges shall be supported by blocking, furring or framing. 


9.29.9. Particleboard, OSB or Waferboard Finish 


9.29.9.1. Material Standard 


>) (1) Particleboard finish shall conform to ANSI A208.1, “Particleboard”. 
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(2) OSB or waferboard finish shall conform to, © 
(a) CAN/CSA-O.325, “Construction Sheathing”, or 
(b) CSA 0437.0, “OSB and Waferboard”. 


9.29.9.2. Minimum Thickness 


(1) Except as provided in Sentences (2) and (3), the minimum thickness of O-2 grade OSB used as an interior finish shall 
conform to that shown for plywood in Table 9.29.6.1. 


(2) Thickness listed in Table 9.29.6.1. shall permit a manufacturing tolerance of -0.4 mm. 
(3) No minimum thickness is required where O-2 grade OSB is applied over continuous backing. 


(4) OSB conforming to O-1 grade, waferboard conforming to R-1 grade and particleboard shall be, 

(a) not less than 6.35 mm thick on supports not more than 406 mm o.<c., 

(b) not less than 9.5 mm thick on supports not more than 610 mm o.c., and 

(c) not less than 6.35 mm thick on supports not more than 610 mm o.c. in walls where blocking is provided at midwall 
height. 


(5) OSB conforming to CAN/CSA-O325.0, “Construction Sheathing”, shall meet the minimum panel mark of, 
(a) W16, on supports not more than 406 mm o.c., 

(b) W24, on supports not more than 610 mm o.c., and 

(c) W416, on supports not more than 610 mm o.c. where blocking is provided at midwall height. 


9.29.9.3. Nails 


(1) Nails for fastening particleboard, OSB or waferboard shall be not less than 38 mm casing or finishing nails spaced not © 
more than 150 mm o.c. along edge supports and 300 mm o.c. along intermediate supports. 


9.29.9.4. Edge Support 


(1) All particleboard, OSB or waferboard edges shall be supported by furring, blocking or framing. 


9.29.10. Wall Tile Finish 


9.29.10.1. Tile Application 


(1) Ceramic tile shall be set in a mortar base or applied with an adhesive. 


(2) Plastic tile shall be applied with an adhesive. 


9.29.10.2. Mortar Base 


(1) When ceramic tile is applied to a mortar base the cementitious material shall consist of one part Portland cement to not 
more than one-quarter part lime by volume. 


(2) The cementitious material described in Sentence (1) shall be mixed with no fewer than three nor more than five parts of 
aggregate per part of cementitious material by volume. 


(3) Mortar shall be applied over metal lath or masonry. 


(4) Ceramic tile applied to a mortar base shall be thoroughly soaked and pressed into place forcing the mortar into the joints @ 
while the tile is wet. 
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9.29.10.3. Adhesives 


(1) Adhesives to attach ceramic and plastic tile shall be applied to the finish coat or brown coat of plaster that has been steel- 
trowelled to an even surface or to gypsum board or to masonry provided the masonry has an even surface. 


9.29.10.4. Moisture Resistant Backing 
(1) Ceramic and plastic tile installed on walls around bathtubs or showers shall be applied over moisture resistant backing. 
9.29.10.5. Joints Between Tiles and Bathtub 


(1) The joints between wall tiles and a bathtub or shower shall be suitably caulked with material conforming to CAN/CGSB- 
19,22-M, “Mildew Resistant Sealing Compound for Tubs and Tile”. 


Section 9.30. Flooring 
9.30.1. General 


9.30.1.1. Required Finish Flooring 


(1) Finished flooring shall be provided in all residential occupancies. 


9.30.1.2. Water Resistance 
(1) Finished flooring in bathrooms, kitchens, public entrance halls, laundry and general storage areas shall consist of resilient 


flooring, felted-synthetic-fibre floor coverings, concrete, terrazzo, ceramic tile, mastic or other types of flooring providing 
similar degrees of water resistance. (See Appendix A.) 


9.30.1.3. Sleepers 


(1) Wood sleepers supporting finished flooring over a concrete base supported on the ground shall be not less than 
19 mm by 38 mm and shall be treated with a wood preservative. 


9.30.1.4. Finish Quality 


(1) Finished flooring shall have a surface that is smooth, even and free from roughness or open defects. 


9.30.2. Panel-Type Underlay 


9.30.2.1. Required Underlay 


(1) A panel-type underlay shall be provided under resilient flooring, parquet flooring, ceramic tile, felted-synthetic-fibre floor 
coverings or carpeting laid over lumber subflooring. 


(2) A panel-type underlay shall be provided under resilient flooring, parquet flooring, felted-synthetic-fibre floor coverings or 
carpeting on panel-type subflooring whose edges are unsupported. 


(3) Panel-type underlay shall be provided under ceramic tile applied with adhesive. 


(4) Panel-type underlay shall be provided under resilient flooring on waferboard or strandboard subflooring. 
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9.30.2.2. Materials and Thickness © 


(1) Panel-type underlay shall be not less than 6 mm thick and shall conform to, 
(a) ANSI A208.1, “Particleboard”, 

(b) CAN/CGSB-11.3-M, “Hardboard”, 

(c) CSA O115-M, “Hardwood and Decorative Plywood’, 

(d) CSA O121, “Douglas Fir Plywood’, 

(e) CSA O151, “Canadian Softwood Plywood”, 

(f) CSA O153-M, “Poplar Plywood’, or 

(g) CSA 0437.0, “OSB and Waferboard”. 


9.30.2.3. Fastening 


(1) Panel-type underlay shall be fastened to the subfloor with staples, annular grooved flooring nails or spiral nails, spaced 
not more than 150 mm o.c. along the edges and 200 mm o.c. both ways at other locations. 


(2) Nails for panel-type underlay shall be not less than 19 mm long for 6 mm thick underlay and 22 mm long for 7.9 mm 
thick underlay. 


(3) Staples for panel-type underlay shall, 
(a) have not less than a 1.2 mm shank diameter or thickness with a 4.7 mm crown, and 
(b) be not less than, 


(i) 22 mm long for 6 mm underlay, and 
(ii) 28 mm long for 7.9 mm and 9.5 mm underlay. 


9.30.2.4. Joints Offset © 


(1) Where panel-type underlay is required to be installed over plywood, or OSB or waferboard, the joints in the underlay 
shall be offset at least 200 mm from the joints in the underlying subfloor. 


9.30.2.5. Surface Defects 


(1) Underlay beneath resilient or ceramic floors applied with an adhesive shall have all holes or open defects on the surface 
patched so that the defects will not be transmitted to the finished surface. 


9.30.3. Wood Strip Flooring 


9.30.3.1. Thickness 


(1) The thickness of wood strip flooring shall conform to Table 9.30.3.1. 
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& Table 9.30.3.1. 
Thickness of Wood Strip Flooring 
Forming Part of Sentence 9.30.3.1.(1) 


Maximum Joist Spacing, m 


Minimum Thickness of Flooring, m 
With soe No See 
19.0 


(exterior use only) 


9.30.3.2. Strip Direction and End Joints 


—_h fia 
co |co| 
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(1) Wood strip flooring shall not be laid parallel to lumber subflooring unless a separate underlay is provided. 


(2) If wood strip flooring is applied without a subfloor, it shall be laid at right angles to the joists so that the end joints are 
staggered and occur over supports or are end matched. 


(3) Ifthe flooring is end matched, it shall be laid so that no two adjoining strips break joints in the same space between 
) supports and each strip bears on no fewer than two supports. 


9.30.3.3. Nailing 


(1) When nails are used, wood strip flooring shall be toe nailed or face nailed with at least one nail per strip at the spacings 
shown in Table 9.30.3.3., except that face nailed strips of more than 25 mm in width shall have at least two nails per strip. 


(2) Face nails shall be countersunk. 
Table 9.30.3.3. 


Nailing of Wood Strip Flooring 
Forming Part of Sentence 9.30.3.3.(1) 


Finish Floor Thickness, mm Minimum Length of Flooring Nails, mm Maximum Spacing of Flooring Nails, mm 
eee Cy Gan a ge De | epee ne ee Be OU ee nn Merny eae nay Me = A00L Setar | 


ad pa WOO ant EN MENTY | Pa EL ie ee ee 
Notes to Table 9.30.3.3.: 
(1) See Article 9.30.3.4. 
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9.30.3.4. Staples © 


(1) Staples are permitted to be used to fasten wood strip flooring not more than 7.9 mm in thickness and not more than 
50 mm in width provided the staples, 

(a) are not less than 29 mm long, 

(b) have a shank diameter of not less than 1.19 mm, 

(c) have acrown of not less than 4.7 mm, and 

(d) are spaced not more than 400 mm o.c. 


(2) Staples are permitted to be used to fasten wood strip flooring not more than 19 mm in thickness and not more than 
83 mm in width provided the staples, 

(a) are not less than 51 mm long, 

(b) have a shank diameter of not less than 1.82 mm, 


(c) havea crown of not less than 12.7 mm, and 
(d) are spaced not more than 400 mm o.c. 


9.30.4. Parquet Flooring 
9.30.4.1. Adhesive 

(1) Adhesive used to attach parquet block flooring shall be suitable for bonding wood to the applicable subfloor material. 
9.30.5. Resilient Flooring 


9.30.5.1. Materials 


(1) Resilient flooring used on concrete slabs supported on ground shall consist of asphalt, rubber, vinyl-asbestos, unbacked 
vinyl or vinyl with an inorganic type backing. 


(2) Flooring described in Sentence (1) shall be attached to the base with a suitable waterproof and alkali-resistant adhesive. 
9.30.6. Ceramic Tile 


9.30.6.1. Substrate 
(1) Ceramic tile shall be set in a mortar bed or applied to a sound smooth base with a suitable adhesive. 


(2) Panel-type subfloor to which ceramic tile is to be applied with adhesive shall have its edges supported according to 
Article 9.23.14.3. 


Section 9.31. Plumbing Facilities 


9.31.1. Scope 
9.31.1.1. Application 


(1) Except as provided in Sentence (2), this Section applies to plumbing facilities and plumbing systems serving dwelling units. 
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9.31.2. General 


9.31.2.1. General 


(1) The construction of plumbing systems shall conform to Part 7. 


9.31.2.2. Corrosion Protection 


(1) Metal pipes in contact with cinders or other corrosive material shall be protected by a heavy coating of bitumen or other 
corrosion protection. 


9.31.2.3. Grab Bars 


(1) When provided, grab bars shall be capable of resisting a load of not less than 1.3 kN applied vertically or horizontally. 


9.31.3. Water Supply and Distribution 


9.31.3.1. Required Water Supply 


(1) Every dwelling unit shall be supplied with a water distribution system where a drinking water system is available. 


9.31.3.2. Required Connections 


(1) Ina dwelling unit with a water distribution system, piping for hot and cold water shall be connected to every kitchen sink, 
lavatory, bathtub, shower, slop sink and laundry area. 


(2) Piping for cold water shall be run to every water closet. 


9.31.4. Required Facilities 


9.31.4.1. Required Fixtures 
(1) <A dwelling unit with a water distribution system shall contain, 
(a) akitchen sink, 
(b) a lavatory, 


(c) abathtub or shower stall, and 
(d) a water closet or a drainless composting toilet. 


9.31.4.2. Laundry Fixtures 


(1) Laundry facilities or a space for laundry facilities shall be provided in every dwelling unit or grouped elsewhere in the 
building in a location conveniently accessible to occupants of every dwelling unit. 


9.31.4.3. Hot Water Supply 
(1) Ina dwelling unit with a water distribution system, a hot water supply shall be provided. 


(2) A water distribution system supplying hot water to plumbing fixtures shall conform to the requirements in 
Subsection 7.6.5. 


9.31.4.4. Floor Drains 


(1) A floor drain shall be installed in a basement forming part of a dwelling unit. 
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9.31.6. Service Water Heating Facilities a 


9.31.6.1. Hot Water Temperature 


(1) Where a hot water supply is required by Article 9.31.4.3., equipment shall be installed to provide to every dwelling unit an 
adequate supply of service hot water with a temperature range from 45°C to 60°C. 


(2) An electric storage-type service water heater shall have a minimum set storage temperature of 60°C. 
9.31.6.2. Equipment and Installation 
(1) Every service water heater and its installation shall conform to Part 7. 


(3) Where the building is in a location where the spectral response acceleration, S,(0.2), is greater than 0.55, service water 
heaters shall be secured to the structure to resist overturning and displacement. (See Appendix A.) 


9.31.6.3. Corrosion-Resistant Coating 


(1) Where storage tanks for service water heaters are steel, they shall be coated with zinc, vitreous enamel (glass lined), 
hydraulic cement or other corrosion-resistant material. 


9.31.6.4. Fuel-Burning Heaters 


(1) Fuel-burning service water heaters shall be connected to a chimney flue conforming to Section 9.21. 


9.31.6.5. Heating Coils € 


(1) Heating coils of service water heaters shall not be installed in a flue or in the combustion chamber of a boiler or furnace 
heating a building. 


Section 9.32. Ventilation 


9.32.1. General 


9.32.1.1. Application 


(1) This Section applies to the ventilation of rooms and spaces in residential occupancies by natural ventilation and to self- 
contained mechanical ventilation systems serving only one dwelling unit. 


(4) A storage garage for more than five cars shall be ventilated in accordance with Part 6. 
(5) Aclothes dryer exhaust duct system shall conform to Part 6. 
9.32.1.2. Mechanical Ventilation for Dwelling Units 


(1) Every dwelling unit that is supplied with electrical power shall be provided with a mechanical ventilation system in 
accordance with Subsection 9.32.3. 
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& 9.32.1.3. Ventilation of Rooms and Spaces 


(1) Except as permitted in Sentence (2), rooms or spaces in a dwelling unit shall be ventilated by natural means in accordance 
with Subsection 9.32.2. 


(2) The natural ventilation of rooms or spaces required in Sentence (1) may be provided by mechanical means. 
(3) Where a room or space is not provided with natural ventilation as described in Sentence (1), mechanical ventilation shall 


be provided to exhaust inside air from or to introduce outside air to that room or space at the rate of one-half air change per 
hour if the room or space is mechanically cooled in summer, and one air change per hour if it is not. 


9.32.2. Natural Ventilation 


9.32.2.1.. Natural Ventilation Area 


(1) The unobstructed openable ventilation area to the outdoors for rooms and spaces in residential buildings ventilated by 
natural means shall conform to Table 9.32.2.1. 


(2) Where a vestibule opens directly off a living or dining room within a dwelling unit, ventilation to the outdoors for such 
rooms may be through the vestibule. 


Table 9.32.2.1. 
Natural Ventilation 
Forming Part of Sentence 9.32.2.1.(1) 


Unfinished basement space not used on a shared basis 0.2 percent of the floor area 


, 2 


9.32.2.2. Protection from Weather and Insects 


Location Minimum Unobstructed Area 
Bathrooms or water closet rooms 
Unfinished basement space 0.2 percent of the floor area 
Within a dwelling unit ay chs ; 
9 Dining rooms, living rooms, bedrooms, kitchens, combined rooms, 0.28 m? per room or 
dens, recreation rooms and all other finished rooms combination of rooms 
Bathrooms or water closet rooms 0.09 m? per water closet 
— Sleeping areas 0.14 m? per occupant 
Other than within a 
; Laundry rooms, kitchens, recreation rooms 4 percent of the floor area 
dwelling unit ; = , 
Corridors, storage rooms and other similar public rooms or spaces 2 percent of the floor area 


(1) Openings for natural ventilation other than windows shall be constructed to provide protection from the weather 
and insects. 


(2) Screening shall be of rust-proof material. 


9.32.3. Mechanical Ventilation (See Appendix A.) 


9.32.3.1. General 


(a) direct vented whereby the combustion air is supplied directly from the outdoors to the combustion chamber via a sealed 
passageway, and the products of combustion are exhausted directly outdoors through an independent sealed vent, 
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(b) mechanically vented induced draft whereby combustion air is supplied from within the building envelope and the © 
products of combustion are positively conveyed to the outdoors by means of a dedicated sealed vent, or 

(c) natural draft whereby combustion air is supplied from within the building envelope and the products of combustion are 
conveyed to the outdoors through a chimney or Type B vent. 


(2) For the purposes of this Subsection a dwelling unit shall be categorized as, 
(a) Type I when, 
(i) all fuel-fired combustion appliances located in the dwelling unit are direct vented or, except for fireplaces, are 
mechanically vented induced draft, and 
(ii) the dwelling unit does not contain a solid fuel-fired combustion appliance, 
(b) Type II when a solid fuel-fired combustion appliance is installed in a Type I dwelling unit, 
(c) Type III when a mechanically vented induced draft non-solid fuel-fired fireplace or a natural draft appliance is present, or 
(d) Type IV when electric space heating is present. 


9.32.3.2. Required Mechanical Ventilation 
(1) The mechanical ventilation system required in Article 9.32.1.2. shall comply with, 


(a) Part 6, or 
(b) this Subsection for a mechanical ventilation system in a Type I, Type II or Type IV dwelling unit. 


9.32.3.3. Total Ventilation Capacity 


(1) The minimum total ventilation capacity of the ventilation system required in Clause 9.32.3.2.(1)(b) shall be the sum of the 


individual room capacities given in Table 9.32.3.3. 
Table 9.32.3.3. © 
Ventilation Capacity 
Forming Part of Sentence 9.32.3.3.(1) 


Master bedroom!” 


Other bedrooms 


Dining room? 


Notes to Table 9.32.3.3.: 
(1) Atleast one bedroom in each dwelling unit shall be designated as the master bedroom. 
(2) Ventilation capacities assigned to any combined living/dining or family/dining space shall be determined as if the spaces 
were individual rooms. 
(3) Where a basement incorporates rooms of the types designated in this Table, the assigned ventilation capacities for each 
room shall be as specified for those types of rooms. Basement areas used for other purposes that exceed % of the total 
basement floor area shall be assigned a fan capacity of 10 L/s. Those that are less than % of the total floor area shall be 
assigned 5 L/s. 
(4) Other habitable rooms shall be assigned a ventilation capacity of 5 L/s. This does not include spaces intended solely for ¢ 
access, egress, storage or service equipment. 
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& 9.32.3.4. Principal Exhaust 
(1) A principal exhaust fan shall be installed and shall be rated to provide not less than the capacity given in Table 9.32.3.4.A. 
Table 9.32.3.4.A. 


Principal Exhaust Fan Capacity 
Forming Part of Sentence 9.32.3.4.(1) 


Number of Bedrooms in Dwelling Unit Capacity, L/s 
45 
2 


4 


More than 5 System must comply with Sentence 6.2.1.1.(1 
aha eh Hie wa ON eee MR ee SEL Ta 


(2) Except as permitted in Sentence (3), the principal exhaust fan shall be controlled by a manual switch. 


(3) A principal exhaust fan required under this Article may be controlled by a dehumidistat or other automatic control device 
where the manual switch required in Sentence (2) is capable of activating the fan regardless of the setting of the automatic 
control. 


(4) ‘The switches required in Sentences (2) and (3) shall be centrally located in the dwelling unit and shall be identified with 
the words VENTILATION FAN. 


@ (5) The principal exhaust required in this Article may be provided by means of a heat recovery ventilator installed in 
accordance with Article 9.32.3.11. 


(6) Where the installed capacity of the principal exhaust fan exceeds the minimum capacity required in Sentence (1) by more 
than 50%, the control required in Sentence (2) shall include provision to allow reduction of the flow to within +10% of the 
minimum capacity specified in Sentence (1). 


(7) Where an exhaust air intake for the principal exhaust fan is connected directly to the duct system of a forced air heating 
system or other central air circulating system, it shall, 

(a) be connected to the return air side of the system, and 

(b) be connected not less than 1 000 mm upstream from any outdoor air supply duct. 


(8) Where an exhaust air intake for the principal exhaust fan is located in the kitchen, it shall be located in the ceiling or on 
the wall within 300 mm of the ceiling. 


(9) Single or multiple exhaust ducts serving the principal exhaust fan required by Sentence (1) shall be sized according to Part 

6 except that they may be sized according to Table 9.32.3.4.B. where, 

(a) the longest total duct length, from intake grille to outdoor hood, does not exceed 12 m, and 

(b) the number of elbows does not exceed 4, but, in any case, they shall not be smaller than recommended by the 
manufacturer of the fan. 


(10) In applying Table 9.32.3.4.B., 
(a) where there is more than one exhaust air inlet duct connected directly to the fan, the diameter of the inlet ducts may be 
decreased by 25 mm, and 
@ (b) where the exhaust duct is connected to the duct system of a forced air heating system, the duct diameter shall be increased 
by 25 mm. 
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Table 9.32.3.4.B, © 
Principal Exhaust Duct Size 
Forming Part of Sentences 9.32.3.4.(9) and (10) 


Minimum Exhaust Duct Diameter 


Ducts Connected to Inlet and Outlet of Ducts Connected to One Side Only of 


Principal Exhaust Fan Principal Exhaust Fan 


Pare eae 


Number of Bedrooms in Dwelling Unit 


5 
Part 6 design Part 6 design 
men os 


9.32.3.5. Supplemental Exhaust 


(1) Additional supplemental exhaust capacity shall be installed as necessary so that the total capacity of all kitchen, bathroom, 
water closet room and other supplemental exhaust air intakes is not less than the total ventilation capacity, as required in 
Article 9.32.3.3., minus the principal exhaust fan capacity, as required in Article 9.32.3.4. 


(2) An exhaust air intake shall be installed in each kitchen, bathroom and water closet room. 


(3) Where the intake for a supplemental exhaust fan, other than a cooking appliance exhaust fan serving a cooktop, is installed © 
in a kitchen, it shall be installed in the ceiling or on the wall within 300 mm of the ceiling. 


(4) Exhaust ducts serving the required kitchen, bathroom, water closet room and other supplemental exhaust air intakes shall 
be sized according to Part 6 except that they may be sized according to Table 9.32.3.5. where, 

(a) the total duct length does not exceed 9 m, and 

(b) the number of elbows does not exceed 4, 


but, in any case, they shall not be smaller than recommended by the manufacturer of the fans. 


Table 9.32.3.5. 
Kitchen, Bathroom and Water Closet Room Exhaust Duct Size 
Forming Part of Sentence 9.32.3.5.(4) 


Minimum Exhaust Duct Diameter” 
Fan Capacity, L/s 
Ducts Connected to Inlet and Outlet of Exhaust Fan, mm | Ducts Connected to One Side Only of Exhaust Fan, mm 
Notes to Table 9.32.3.5.: 
(1) Where flexible duct is used, the duct diameter shall be increased by 25 mm. 


(5) A supplemental exhaust fan required by this Article shall be controlled by a manual switch located in the room served by 
the exhaust fan. ( 
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(6) Where the supplemental exhaust is provided by an exhaust fan serving multiple exhaust air intakes required in rooms 
described in Sentence (2), the exhaust fan shall be controlled by a manual switch located in each room served by that exhaust 
fan and wired in parallel. 


(7) Where the supplemental exhaust is provided by a principal exhaust fan serving multiple exhaust air intakes required in 
rooms described in Sentence (2), the principal exhaust fan shall be controlled by a manual switch located in each room served 
by that exhaust fan and wired in parallel with the manual switch required in Sentence 9.32.3.4.(4). 


(8) Where a supplemental fan required by this Article is controlled by a dehumidistat or other automatic control device 
in addition to the manual switch required by Sentences (5) to (7), the manual switch shall be capable of activating the fan 
regardless of the setting of the automatic control. 


(9) Supplemental exhaust required in this Article may be provided by means of a heat recovery ventilator installed in 
accordance with Article 9.32.3.11. 


9.32.3.6. Ventilation Systems Coupled With Forced Air Heating Systems 


(1) ‘This Article applies to a mechanical ventilation system in a dwelling unit that contains a forced air heating system which is 
used for delivery of ventilation air. 


(2) Ina Type I dwelling unit, a ventilation supply inlet is not required. 


(3) Ina Type II dwelling unit, the mechanical ventilation system shall include a heat recovery ventilator, coupled to the forced 
air heating system, installed in accordance with Article 9.32.3.11. 


(4) The forced air heating system circulation fan shall be controlled by a manual switch located adjacent to the ventilation fan 
switch required in Sentence 9.32.3.4.(4). 


(5) ‘The switch required in Sentence (4) shall be identified by the words CIRCULATION FAN. 


9.32.3.7. Ventilation Systems Not Coupled With Forced Air Heating Systems 


(1) This Article applies to a mechanical ventilation system in a dwelling unit that, 
(a) does not contain a forced air heating system, or 
(b) contains a forced air heating system which is not used for circulation of the ventilation air. 


(2) The mechanical ventilation system shall introduce air to and circulate air throughout the dwelling unit in compliance with 
this Article. 


(3) The mechanical system in this Article shall include a heat recovery ventilator installed in accordance with 
Article 9.32.3.11. 


(4) Outdoor air shall be distributed by a ductwork system from the heat recovery ventilator required in Sentence (3) to each 
bedroom, to any storey without a bedroom and, if there is no storey without a bedroom, to the principal living area. 


(5) A supply duct from the outdoors to the heat recovery ventilator required in Sentence (3) and a main distribution trunk 
duct shall be provided and shall be sized according to Part 6, except that the supply duct and the main distribution trunk duct 
may be sized according to Table 9.32.3.7.A. where, 

(a) the total duct length from the outdoor hood to any supply register does not exceed 21 m, and 

(b) the total number of fittings does not exceed 8. 
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Table 9.32.3.7.A. © 
Minimum Outdoor Air Supply and Main Trunk Duct Sizes 
Forming Part of Sentence 9.32.3.7.(5) 


ee eet ee 


More than 5 System must comply with Sentence 6.2.1.1.(1) 


(6) The outside air supply duct required by Sentence (5) shall not be considered to provide combustion and/or dilution air to 
fuel-burning appliances. 


(7) Branch supply ducts leading from the main distribution trunk duct required by Sentence (5) to the rooms to which 
outdoor air is to be distributed shall be provided and shall be sized according to Part 6, except that the branch supply ducts may 
be sized according to Table 9.32.3.7.B. where, 

(a) the total duct length from the outdoor hood to any supply register does not exceed 21 m, and 

(b) the total number of fittings does not exceed 8. 


Table 9.32.3.7.B. 
Minimum Branch Supply Duct Sizes 
Forming Part of Sentence 9.32.3.7.(7) C 


| 


(8) In applying Sentence (7), where the dwelling unit has more than 5 bedrooms, ducting shall be sized according to Part 6. 


(9) All branch supply ducts that are not fitted with diffusers with adjustable balance stops shall be supplied with accessible 
dampers that can be adjusted and fixed in their adjusted positions and that include devices to indicate the positions of 
the dampers. 


(10) Provision shall be made for the free flow of air to all rooms by leaving gaps beneath doors, using louvred doors or 
installing grilles in doors. 


9.32.3.8. Protection Against Depressurization 
(1) When determining the need to provide protection against depressurization, consideration must be given to, 
(a) whether the presence of soil gas is deemed to be a problem, and 
(b) the presence of solid fuel-fired combustion appliances. 
(2) Where a solid fuel-fired combustion appliance is installed, the ventilation system shall include a heat recovery ventilator 


that is designed to operate so that the flow of exhaust air does not exceed the flow of intake air in any operating mode, and that 
complies with the requirements of Article 9.32.3.11. ¢ 
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ee) (3) ‘The provision of make-up air is not required for mechanical exhausting devices operating a subfloor depressurization 
system installed for the purpose of reducing the risk of radon ingress. 


9.32.3.9. Fan Ratings 


(1) Except as provided in Sentence (4), capacity ratings for required fans shall be determined in accordance with, 
(a) CAN/CSA-C260-M, “Rating the Performance of Residential Mechanical Ventilating Equipment’, or 
(b) HVI 916, “Airflow Test Procedure”. 


(2) Sound ratings for required fans shall be determined in accordance with, 
(a) CAN/CSA-C260-M, “Rating the Performance of Residential Mechanical Ventilating Equipment’, or 
(b) HVI915, “Procedure for Loudness Rating of Residential Fan Products”. 


(3) Capacity ratings for required fans shall be based on a static pressure differential of 50 Pa, 25 Pa or 7.5 Pa depending on 
whether the fan is installed with ductwork connected on both sides, one side or neither side, respectively. 


(4) Except for heat recovery ventilators, exhaust fans required to make up any part of the total ventilation capacity required 
by Article 9.32.3.3. shall have a sound rating not greater than that specified in Table 9.32.3.9. 


Table 9.32.3.9. 
Fan Sound Rating 
Forming Part of Sentence 9.32.3.9.(4) 


Fan Apolication Maximum Sound Rating, sones 
PP Rated according to CAN/CSA-C260-M | Rated according to HVI 915 
Principal exhaust fan 


Supplemental exhaust fans installed in bathrooms and 25 
water closet rooms and their make-up air fans 


3.5 
Gane fans installed in kitchens and their ro valiig reared 


g 
Column 1 


(5) Required fans shall be installed according to the manufacturer's instructions. 


(6) Mechanical ventilation devices shall conform to CSA C22.2 No. 113-M, “Fans and Ventilators”. 


9.32.3.10. Ducts 


(1) Ventilation ducts shall conform to the requirements of Part 6 for supply ducts, except that exhaust ducts that serve only 
a bathroom or water closet room may be of combustible material provided the duct is reasonably airtight and constructed of a 
material impervious to water. 


(2) Exhaust ducts shall not discharge into heated or unheated enclosed spaces. 


(3) Where an exhaust duct passes through or is adjacent to unheated space, the duct shall be insulated to not less 
than RSI 0.5. 


(4) Where a duct carrying outdoor air that is not tempered or not mixed with indoor air passes through heated space, it shall 
be insulated to not less than RSI 0.5 except that, where such a duct is exposed in the heated space for more than 3 m of length 
in the heated space, it shall be, 

(a) insulated to not less than the values listed in Table 9.32.3.10.A., and 


(b) provided with a vapour barrier. 


Y (5) Akitchen exhaust duct not equipped with a filter at the inlet end shall be designed and installed so that the entire duct can 
be cleaned. 
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(6) 
(a) 
(b) 
(7) 
(8) 


(9) 


Ductwork for cooking appliance exhaust fans shall, Ge 
be of noncombustible, corrosion-resistant material, and 
lead directly to the outdoors without connection to other exhaust fans or ducts. 


Ductwork for cooking appliance exhaust fans shall be equipped with a grease filter at the intake. 
All ductwork shall be permanently supported or clipped to prevent sagging, excessive movement and vibration. 


All ducting connected to supply and exhaust fans shall be constructed so as to inhibit air leakage at joints. 


(10) Where rectangular duct is used in place of round duct, it shall be selected according to Table 9.32.3.10.B. 


Table 9.32.3.10.A. 
Insulation of Ducts Carrying Outdoor Air 
Forming Part of Sentence 9.32.3.10.(4) 


Outside Winter Design Temperature as per 
MMAH Supplementary Standard SB-1, “Climatic and Seismic Data’), °C 


-35 and colder 


Notes to Table 9.32.3.10.A.: 


(1) The outside winter design temperatures shall be those listed for the January 2.5 percent values. 


Sad een Stack Duct 100 mm Depth 125 mm Depth 150 mm Depth 
82 x 250 89 x 100 75 x 125 75 x 150 


82 x 300 200 x 100 150 x 125 125 x 150 


More than 175 Part 6 design Part 6 design Part 6 design Part 6 design 


Table 9.32.3.10.B. 
Equivalent Duct Sizes 
Forming Part of Sentence 9.32.3.10.(10) 


Permitted Equivalent Rectangular Duct Size, mm 


82 x 250 125 x 100 100 x 125 89 x 150 
175 82 x 350 275 x 100 200 x 125 175 x 150 
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Q 9.32.3.11. Heat Recovery Ventilators 


(1) Where a heat recovery ventilator is installed to provide all or part of the requirements of this Subsection, this Article 
shall apply. 


(2) Heat recovery ventilators shall be designed to provide a minimum 55% sensible heat recovery efficiency when tested to 
the low temperature thermal and ventilation performance test method set out in CAN/CSA-C439, “Rating the Performance of 


Heat/Energy-Recovery Ventilators’, at a Station 1 test temperature of —-25°C at an air flow not less than 30 L/s. 


(3) Where a heat recovery ventilator is connected to a forced air heating system, the supply side of the ventilator shall be 
directly connected to the return air side of the forced air heating system. 


(4) Two or more heat recovery ventilators shall not be connected in parallel air flow to a common air supply duct unless 
specifically recommended by the manufacturer. 


(5) Two or more heat recovery ventilators shall not be connected in parallel air flow to a common downstream exhaust duct. 


(6) Heat recovery ventilators installed in unheated spaces shall be installed so as to avoid condensation of moisture on fans 
and motors in exhaust air, in accordance with the manufacturer’ instructions. 


(7) All start-up procedures recommended by the manufacturer including air balancing and air-flow determination shall 
be followed. 


(8) Free flow of condensate shall be provided in accordance with the manufacturer’s recommendations or, in their absence, 
a condensate drain of minimum % inch nominal pipe size pitched in the direction of flow and complete with a trap or 


2 condensate pump with sufficient capacity shall be installed. 


(9) The heat recovery ventilator and all condensate lines shall be installed in a space where the ambient temperature will not 
adversely affect the operation of the system. 


(10) When operating at the rate required in Article 9.32.3.4., the supply and exhaust airflow rates of the heat recovery 


ventilator shall be balanced so that the value of the lesser flow shall be at least 90% of the value of the greater flow, unless 
otherwise recommended by the manufacturer. 


9.32.3.12. Outdoor Intake and Exhaust Openings 


(1) Separate air intake and exhaust outlet openings, when located on the same wall or roof, shall be installed so as to avoid 
contamination of the ventilation air by the exhaust air. 


(2) Intake openings shall be located so as to avoid contamination of the ventilation air from other local sources such as 
automobile exhausts and exhaust from adjacent buildings. 


(3) The distance from the bottom of an air intake opening to finished ground level or to any nearer and lower permanent 
horizontal surface shall be not less than 450 mm or the depth of expected snow accumulation, whichever is greater. 


(4) The distance separating air intakes from building envelope penetrations that are potential sources of contaminants, such as 
gas vents or oil fill pipes, shall be not less than 900 mm. 


(5) Air intakes shall be clearly labelled as such for identification from locations outside the dwelling unit. 


(6) The distance from the bottom of an exhaust outlet to finished ground level or to any nearer and lower permanent 
9 horizontal surface shall be not less than 100 mm. 
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(7) Where air intake and exhaust openings are in exposed locations, provision shall be made to protect them from the entry 
of precipitation by the use of louvres, weather cowls or other suitable protection. 


(8) Air intake openings shall incorporate screens or grilles to protect against the entry of animals and insects. 
(9) Except for exhaust outlets serving heat recovery ventilators, exhaust outlets shall incorporate backdraft dampers. 


(10) Except for clothes dryers, exhaust outlets shall be fitted with screens of mesh not larger than 15 mm, except where climatic 
conditions may require larger openings. 


(11) Where a screen or grille required by Sentences (8) and (10) has a screen mesh less than 6 mm, the screen or grille shall be 
removable for cleaning. 


(12) The gross area of the screens or grilles installed in intake and exhaust openings shall be three times that of the duct served. 
(13) Screens and grilles shall be of corrosion-resistant material. 


(14) The net free area of an air intake or exhaust outlet shall be equal to or greater than the cross-sectional area of the 
duct served. 


9.32.3.13. Installation 


(1) Installation of fans and heat recovery ventilators shall be in accordance with manufacturer's instructions for minimizing 
noise and vibration transmission and achieving the required sound rating. 


(2) Where flow-regulating dampers are required, they shall be adjustable and accessible without requiring the removal of 
fans, motors, or insulating materials and without the need for specialized tools. & 


(3) Ventilation equipment shall be accessible for inspection, maintenance, repair and cleaning. 


(4) Ventilation equipment installed in unheated spaces shall be installed so as to avoid condensation of moisture on fans and 
motors in accordance with the manufacturer's instructions. 


Section 9.33. Heating and Air-Conditioning 
9.33.1. General 


9.33.1.1. Design and Installation Requirements (See Appendix A.) 


(1) The design and installation of central heating systems, including requirements for combustion air, shall conform to Part 6 
and this Section. 


(2) ‘The design and installation of air-conditioning systems shall conform to Part 6. 


(3) Repairs or component replacements that change the capacity or extent of safety of an existing heating, ventilating or air- 
conditioning system and that alter the method of operation shall conform to this Code. 


9.33.1.2. Solid Fuel-Burning Appliances 
(1) The design, construction and installation, including the provision of combustion air, of solid-fuel burning appliances and 


equipment, including stoves, cooktops and space heaters, shall conform to CAN/CSA-B365, “Installation Code for Solid-Fuel- 
Burning Appliances and Equipment”. (See Appendix A.) 
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(2) Solid fuel-burning stoves, furnaces and hydronic heating systems designed to burn solid fuels, other than coal, shall 

conform to the particulate emission limits of, 

(a) CSA B415.1, “Performance Testing of Solid-Fuel-Burning Heating Appliances’, or 

(b) the “Standards of Performance for New Residential Wood Heaters’, set out in Subpart AAA of Part 60 of Title 40 of the 
Code of Federal Regulations, published by the United States Environmental Protection Agency, as it read on November 1, 
2013. 


9.33.1.3. Structural Movement 


(1) Where the building is in a location where the spectral response acceleration, S (0.2), is greater than 0.55, heating and air- 
conditioning equipment with fuel or power connections shall be secured to the structure to resist overturning and displacement. 


9.33.2. Required Heating Systems 


9.33.2.1. Residential Heating Systems 


(1) Residential buildings intended for use in the winter months on a continuing basis shall be equipped with heating facilities 
conforming to this Section. 


9.33.2.2. Equipment Sizing 
(1) The heating system capacity shall be based on the heating load calculated in accordance with Sentence 6.2.1.1.(1). 


(2) Where a cooling system is installed, the cooling system capacity shall be based on the cooling load calculated in 
accordance with Sentence 6.2.1.1.(1). 


(3) ‘The heating and cooling equipment capacities shall be determined in accordance with the requirements of CSA F280, 
“Determining the Required Capacity of Residential Space Heating and Cooling Appliances”. 


9.33.3. Design Temperatures 


9.33.3.1. Indoor Design Temperatures 


(1) At the outside design temperature, required heating facilities shall be capable of maintaining an indoor air temperature of 
not less than, 

(a) 22°C in all living spaces, 

(b) 22°C in unfinished basements, and 

(c) 15°C in heated crawl spaces. 


9.33.3.2. Outdoor Design Temperatures 
(1) The outdoor conditions to be used in designing heating, ventilating and air-conditioning systems shall be the appropriate 


values for the location as set out in MMAH Supplementary Standard SB-1, “Climatic and Seismic Data’, using 2.5 percent 
design temperature criteria. 
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9.33.4. Carbon Monoxide Alarms (See Appendix A.) re) 


9.33.4.1. Application 


(1) This Subsection applies to every building that, 
(a) contains a residential occupancy, and 
(b) contains a fuel-burning appliance or a storage garage. 


9.33.4.2. Location of Carbon Monoxide Alarms 


(1) Where a fuel-burning appliance is installed in a suite of residential occupancy, a carbon monoxide alarm shall be installed 
adjacent to each sleeping area in the suite. 


(3) Where a storage garage is located in a building containing a residential occupancy, a carbon monoxide alarm shall be 
installed adjacent to each sleeping area in every suite of residential occupancy that is adjacent to the storage garage. 


(4) Where a storage garage serves only the dwelling unit to which it is attached or built in, a carbon monoxide alarm shall be 
installed adjacent to each sleeping area in the dwelling unit. 


(5) Acarbon monoxide alarm shall be mechanically fixed, 
(a) at the manufacturer’s recommended height, or 
(b) inthe absence of specific instructions, on or near the ceiling. 


9.33.4.3. Installation and Conformance to Standards 


(1) The carbon monoxide alarm required by Article 9.33.4.2. shall, | & 
(a) except as permitted in Sentence (2), be permanently connected to an electrical circuit and shall have no disconnect switch 
between the overcurrent device and the carbon monoxide alarm, 
(b) be wired so that its activation will activate all carbon monoxide alarms within the suite, where located within a suite of 
residential occupancy, 
(c) be equipped with an alarm that is audible within bedrooms when the intervening doors are closed, where located adjacent 
to a sleeping area, and 
(d) conform to, 
(i) CAN/CSA-6.19, “Residential Carbon Monoxide Alarming Devices’, or 
(ii) UL 2034, “Single and Multiple Station Carbon Monoxide Alarms”. 


(2) Where the building is not supplied with electrical power, carbon monoxide alarms are permitted to be battery operated. 


Section 9.34. Electrical Facilities 
9.34.1. General 
9.34.1.1. Reserved 


9.34.1.2. Required Facilities 


(1) Where electrical services are available, electrical facilities shall be provided for every building in conformance with 
this Section. 
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®@ 9.34.1.3. Location of Equipment in Public Areas 


(1) Entrance switches, meters, panel boxes, splitter boxes, time clocks and other similar equipment shall not be located in any 
public area unless adequate precautions are taken to prevent interference with the equipment. 


9.34.1.4. Recessed Lighting Fixtures 


(1) Recessed lighting fixtures shall not be located in insulated ceilings unless the fixtures are designed for such installations. 


9.34.2. Lighting Outlets 


9.34.2.1. Lighting of Entrances 


(1) An exterior lighting outlet with fixture controlled by a wall switch located within the building shall be provided at every 
entrance to buildings of residential occupancy. 


9.34.2.2. Outlets in Dwelling Units 
(1) Except as provided in Sentence (2), a lighting outlet with fixture controlled by a wall switch shall be provided in kitchens, 
bedrooms, living rooms, utility rooms, laundry rooms, dining rooms, bathrooms, water closet rooms, vestibules and hallways 


in dwelling units. 


(2) Where a receptacle controlled by a wall switch is provided in bedrooms or living rooms, such rooms need not conform to 
the requirements of Sentence (1). 


) 9.34.2.3. Stairways 


(1) Every stairway shall be lighted. 


(2) Except as provided in Sentence (3), 3-way wall switches located at the head and foot of every stairway shall be provided to 
control at least one lighting outlet with fixture for stairways with four or more risers in dwelling units. 


(3) ‘The stairway lighting for basements that do not contain finished space or lead to an outside entrance or built-in garage and 
that serve not more than one dwelling unit is permitted to be controlled by a single switch located at the head of the stairs. 


9.34.2.4. Basements 

(1) A lighting outlet with fixture shall be provided for each 30 m? of floor area or fraction of it in unfinished basements. 

(2) The outlet required in Sentence (1) nearest the stairs shall be controlled by a wall switch located at the head of the stairs. 
9.34.2.5. Storage Rooms 

(1) A lighting outlet with fixture shall be provided in storage rooms. 
9.34.2.6. Garages and Carports 

(1) A lighting outlet with fixture shall be provided for an attached, built-in or detached garage or carport. 


(2) Except as provided in Sentence (3), lighting outlets required in Sentence (1) shall be controlled by a wall switch near 


2) the doorway. 
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(3) Where the lighting outlet and fixture required in Sentence (1) are ceiling mounted above an area not normally occupied @ 
by a parked car, or are wall mounted, a fixture with a built-in switch is permitted to be used. 


(4) Where a carport is lighted by a light at the entrance to a dwelling unit, additional carport lighting is not required. 


Section 9.35. Garages and Carports 


9.35.1. Scope 
9.35.1.1. Application 
(1) This Section applies to garages and carports serving a single dwelling unit. 


9.35.1.2. Construction Requirements 


(1) The construction of a garage or carport shall conform to the requirements for other buildings in this Part except as 
provided in this Section. 


9.35.2. General 


9.35.2.1. Carport Considered to be Garage 


(1) Where a roofed enclosure used for the storage or parking of motor vehicles has more than 60 percent of the total 
perimeter enclosed by walls, doors or windows, the enclosure shall be considered a garage. © 


9.35.2.2. Garage Floor 


(1) Where an attached or built-in garage is provided, the garage floor shall be sloped to drain liquids to the outdoors. 


9.35.3. Foundations 


9.35.3.1. Foundation Required 


(1) Except as permitted in this Subsection, foundations conforming to Sections 9.12. and 9.15. shall be provided for the 
support of carport and garage super-structures, including that portion beneath garage doors. 


9.35.3.2. Protection from Damage Due to Soil Movement 
(1) In clay-type soils subject to significant movement with a change in soil moisture content, the foundation depth of carports 
or garages connected to a dwelling unit directly or by a breezeway shall be approximately the same depth as the main building 


foundation. 


(2) Where slab-on-ground construction is used, a construction joint shall be provided between the main building slab and the 
garage or breezeway or carport slab. 


(3) Except as provided in Section 9.12., foundations for attached unheated garages or carports shall be below frost level. 
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9.35.3.3. Small Garages 


(1) Detached garages of less than 55 m” floor area and not more than 1 storey in height may be supported on wood mud sills 
provided the garage is not of masonry or masonry veneer construction. 


9.35.3.4. Column Piers 
(1) Piers for the support of carport columns shall extend not less than 150 mm above ground level. 


(2) Piers referred to in Sentence (1) shall project not less than 25 mm beyond the base of the column but in no case be less 
than 190 mm by 190 mm in size. 


9.35.4. Walls and Columns 


9.35.4.1. Interior Finish 


(1) Interior finish need not be applied to garage and carport walls. 


9.35.4.2. Columns 


(1) Columns for garages and carports shall conform to Section 9.17., except that 89 mm by 89 mm wood columns may 
be used. 


9.35.4.3. Anchorage 
(1) Garage or carport walls and columns shall be anchored to the foundation to resist wind uplift in conformance with 


Subsection 9.23.6., except that where a garage is supported on the surface of the ground, ground anchors shall be provided to 
resist wind uplift. 


Section 9.37. Log Construction 


9.37.1. General 


9.37.1.1. Material Requirements 
(1) Logs that are sound and free of fractures may be used for foundations, beams, posts and similar members, provided it can 


be shown by a structural analysis or tests or previous experience that the strength of the member is adequate for its intended 
purposes. 


9.37.1.2. Requirement for Wood Preservative 


(1) The portion of any log coming in contact with masonry or concrete at or below grade shall be treated with a wood 
preservative to prevent decay. 


9.37.1.3. Exterior Joints 


(1) All exterior joints between logs shall be rendered water-tight by methods such as machined joints, oakum packing, 


9 cement parging, chinking, caulking or a combination of these. 
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9.37.2. Walls @ 


9.37.2.1. Logs 


(1) Walls may be built of natural or manufactured logs. 


9.37.2.2. Attachment of Logs 


(1) Walls made of logs in a horizontal position shall have interlocking intersections that will prevent the collection of water in 
the joints, or the horizontal logs shall butt to a vertical corner post to which the horizontal logs shall be firmly attached. 


9.37.2.3. Joining Logs 
(1) Each log in a horizontal position shall be scribed as close as possible to its bearer and fastened to the bearer in at 


least three places throughout its length, by dowels, continuous machined joints, vertical framing members or interlocking 
intersections or any combination of these, but in no case shall the distance between fastenings exceed 1 800 mm. 


9.37.2.4. Vertical Logs 
(1) Each log in a wall built of vertical logs shall be scribed to fit as closely as possible to the adjacent logs. 
9.37.2.5. Plates 


(1) Logs used in a vertical position shall have a plate at the top and a plate at the bottom and the plates shall be at least as wide 
as the largest end diameter of any of the logs. 


9.37.3. Lintels 
9.37.3.1. Support Over Openings 


(1) Logs placed in vertical position shall be supported over window and door openings by lintels meeting the requirements of 
Tables A-12 to A-16. 


9.37.3.2. Clearance 


(1) At every opening in a wall made of logs in a horizontal position where shrinkage can occur there shall be a clearance 
between the rough buck header and the lintel log of not less than 13 mm in width for each 300 mm of height to allow for 
settlement. 


Section 9.39. Reinforced Concrete Slabs (See Appendix A.) 
9.39.1. Scope 


9.39.1.1. Application 


(1) This Section applies to, 
(a) reinforced concrete slabs that are suspended over cold rooms in basements, and are supported by foundation walls along 
the perimeter of the slab with no additional interior supports, and 
(b) slabs in which the clear span between supporting walls is not more than 2.5 m along the shortest dimension of the slab. & 
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se) (2) Slabs for conditions other than described in Sentence (1) shall be designed in accordance with Part 4. 


(3) This Section does not apply to reinforced concrete slabs intended to support motor vehicles. 


9.39.1.2. Concrete 


(1) Concrete shall conform to Section 9.3. 


9.39.1.3. Reinforcing Steel 


(1) Reinforcing steel shall conform to Grade 400 in CAN/CSA-G30.18-M, “Billet-Steel Bars for Concrete Reinforcement”. 


9.39.1.4. Slab Construction 


(1) Concrete shall be cast against form work in accordance with CSA A23.1, “Concrete Materials and Methods of 
Concrete Construction”. 


(2) ‘The slab shall be not less than 125 mm thick. 
(3) The slab shall be reinforced with 10M bars spaced not more than 200 mm o.c. in each direction, with 30 mm clear cover 
from the bottom of the slab to the first layer of bars, and the second layer of bars laid directly on top of the lower layer in the 


opposite direction. 


(4) The slab shall bear not less than 75 mm on the supporting foundation walls and be anchored to the walls with 
600 mm x 600 mm 10M bent dowels spaced at not more than 600 mm o.c. 


2) (5) Exposed slabs shall be sloped to effectively shed water away from the exterior wall. 


221 
be Ontario 


Table A-1 Division B 2012 BUILDING CODE FOR HOUSING 


Table A-1 © 
Maximum Spans for Floor Joists - General Cases‘) 
Forming Part of Sentence 9.23.4.2.(1) 


Maximum Span, m 


os ; é Wee With Strapping® and 
Commercial Designation ssc With Strapping® with Bridging Bridging 


Joist Spacing, mm 
38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 


38 x 89 

38 x 140 

Douglas Fir - Larch No. 1 and No.2} 38 x 184 
(includes Douglas Fir and 38 x 235 
Western Larch) 38 x 286 
38 x 89 

38 x 140 

No. 3 38 x 184 

38 x 235 

38 x 286 


‘77 
Standard | 38x89 | 181 | 163 | 139 | 198 | 163 | 133 | 188 [163 | 1. 
38 x 140 | | 
38 x 184 


38 x 235 
38 x 286 


38 x 89 

38 x 140 

Hem — Fir No.1 and No.2} 38 x 184 
(includes Western Hemlock and 38 x 235 
Amabilis Fir) 38 x 286 
38 x 89 

38 x 140 

No. 3 38 x 184 

38 x 235 


Select 
Structural 


Select 
Structural 
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ee) Table A-1 (Cont'd) 
Maximum Spans for Floor Joists - General Cases“? 
Forming Part of Sentence 9.23.4.2.(1) 


Maximum Span, m 


er . age ete With Strapping? and 
Commercial Designation oe ae With Strapping® With Bridging 


38 x 89 


38 x 140 
38 x 184 
38 x 235 
38 x 286 
38 x 89 
Spruce - Pine - Fir 38 x 140 
(includes Spruce (all species No. 1. and No.2} 38 x 184 
except Coast Sitka Spruce), 38 x 235 
Jack Pine, Lodgepole Pine, 38 x 286 
Balsam Fir and Alpine Fir) 38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 


Construction 
Standard 

38 x 89 

38 x 140 

38 x 184 

38 x 236 

38 x 286 

38 x 89 

38 x 140 


Northern Species | No. tandNo.2} 38x 184 
(includes any Canadian Species 38 x 235 


covered by the NLGA Standard 
Grading Rules) 38 x 286 
38 x 89 


38 x 140 
38 x 184 
38 x 235 
38 x 286 

Construction 

Standard 

Wea otal OE Aho 115 ho NG mela IN 6 | Oa) 140 at. 


Notes to Table A-1: 

(1) Spans apply only where the floors serve residential areas as described in Table 4.1.5.3., or the uniformly distributed live load on the 
floor does not exceed that specified for residential areas as described in Table 4.1.5.3. 

(2) See Sentence 9.23.9.4.(5) for alternatives to strapping. 


Select 
Structural 


Select 
Structural 
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Table A-2 © 
Maximum Spans for Floor Joists — Special Cases“) 
Forming Part of Sentence 9.23.4.2.(1) and 9.23.4.4.(2) 


Maximum Span, m 


om 

Conretll Dene it Sz 

Joist Spacing, mm Joist Spacing, mm 

38 x 89 

38 x 140 
38 x 184 
38 x 235 
38 x 286 


38 x 89 

No. 1 and Cee 

Douglas Fir — Larch No.2 38 x 184 
(includes Douglas Fir and 38 x 235 
Western Larch) 38 x 286 
38 x 89 

38 x 140 

No. 3 38 x 184 

38 x 235 

38 x 286 


38 x 89 


38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 


38 x 89 

No. 1 and oe 

Hem - Fir No. 2 38 x 184 
(includes Western Hemlock 38 x 235 
and Amabilis Fir) 38 x 286 


38 x 89 
38 x 140 
No. 3 38 x 184 
38 x 235 


Select 
Structural 


Select 
Structural 
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& Table A-2 (Cont'd) 
Maximum Spans for Floor Joists - Special Cases‘) 
Forming Part of Sentence 9.23.4.2.(1) and 9.23.4.4.(2) 


Maximum Span, m 


mee 

Commercial Designation a 
38 x 89 

38 x 140 

38 x 184 

38 x 235 

38 x 286 

38 x 89 

Spruce — Pine - Fir No (and 38 x 140 
(includes Spruce (all species No.2 38 x 184 
except Coast Sitka Spruce), 38 x 235 
Jack Pine, Lodgepole Pine, 38 x 286 
Balsam Fir and Alpine Fir) 38 x 89 
38 x 140 

38 x 184 

38 x 235 

38 x 286 


38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 
38 x 89 


Select 
Structural 


Select 
Structural 


Northern Species Na ed-and 38 x 140 
(includes any Canadian No.2 38 x 184 
Species covered by the , 38 x 235 
NLGA Standard Grading 38 x 286 


Rules) 38 x 89 


38 x 140 
38 x 184 
38 x 235 
38 x 286 

Bie a ee ee eee ee eee ee 


Notes to Table A-2: 

(1) Spans apply only where the floors serve residential areas as described in Table 4.1.5.3., or the uniformly distributed live load on the 
floor does not exceed that specified for residential areas as described in Table 4.1.5.3. 

(2) No bridging is assumed for spans for floor joists with concrete topping. 
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Table A-3 © 
Maximum Spans for Ceiling Joists — Attic Not Accessible by a Stairway 
Forming Part of Sentence 9.23.4.2.(1) 


Commercial Designation Grade Joist Size, mm Joist Spacing, mm 
305 


38 x 89 
38 x 140 
Select Structural 38 x 184 
38 x 235 
38 x 286 


38 x 89 

38 x 140 

Douglas Fir — Larch No. 1 and No. 2 38 x 184 
(includes Douglas Fir and 38 x 235 
Western Larch) 38 x 286 
38 x 89 

38 x 140 

No. 3 38 x 184 

38 x 235 

38 x 286 


38 x 89 
Standard 38 x 89 


38 x 89 3.06 
38 x 140 4.84 
Select Structural 38 x 184 6,32 
38 x 235 8.07 
38 x 286 9.82 
38 x 89 
38 x 140 
Hem — Fir No. 1 and No, 2 38 x 184 
(includes Western Hemlock and 38 x 235 
Amabilis Fir) 38 x 286 
38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 


38 x 89 
38 x 89 
soe | COMIN Isr Tar eee ene ee eet ee tomes | 6 
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a) Table A-3 (Cont'd) 
Maximum Spans for Ceiling Joists — Attic Not Accessible by a Stairway 
Forming Part of Sentence 9.23.4.2.(1) 


Commercial Designation Grade Joist Size, mm Joist Spacing, mm 


38 x 89 3.22 2.92 
38 x 140 5,06 4.60 
Select Structural 38 x 184 6.65 6.05 
38 x 235 8,50 Tile 
38 x 286 10.34 9.40 


38 x 89 


Spruce — Pine — Fir 38 x 140 
(includes Spruce (all species No. 1 and No. 2 38 x 184 
except Coast Sitka Spruce), 38 x 235 


Jack Pine, Lodgepole Pine, 38 x 286 


Balsam Fir and Alpine Fir) 38 x 89 


38 x 140 
38 x 184 


38 x 235 
38 x 286 


38 x 89 
38 x 89 


38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 
38 x 89 


Select Structural 


No. 1 and No. 2 


38 x 140 
Northern Species 38 x 184 
(includes any Canadian Species 38 x 235 


covered by the NLGA Standard 


Grading Rules) oekee 


38 x 89 2.74 
38 x 140 4.31 
No. 3 38 x 184 5.67 
38 x 235 7.19 


6.23 
38 x 286 8.34 7.23 5.90 
Ee a ee 
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Table A-4 © 
Maximum Spans for Roof Joists — Specified Roof Snow Loads 1.0 to 2.0 kPa 
Forming Part of Sentence 9.23.4.2.(1) 


Maximum Span, m 


Joist Size, Specified Snow Load, kPa 


Commercial Designation 
g mm 


38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 


38 x 89 

38 x 140 

Douglas Fir - Larch 38 x 184 
(includes Douglas Fir and 38 x 235 
Western Larch) 38 x 286 
38 x 89 

38 x 140 

No. 3 38 x 184 

38 x 235 

38 x 286 


Select 
Structural 


38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 
38 x 89 
38 x 140 
Hem — Fir 38 x 184 
(includes Western Hemlock 38 x 235 
and Amabilis Fir) 38 x 286 

38 x 89 

38 x 140 

38 x 184 

38 x 235 


Select 
Structural 
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@® Table A-4 (Cont'd) 
Maximum Spans for Roof Joists — Specified Roof Snow Loads 1.0 to 2.0 kPa 
Forming Part of Sentence 9.23.4.2.(1) 


Maximum Span, m 


Joist Si Specified Snow Load, kPa 
Commercial Designation pn 20 
Joist Spacing, mm Joist Spacing, mm 


38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 


38 x 89 

Spruce — Pine — Fir Nob and 38 x 140 
(includes Spruce (all species No.2 38 x 184 
except Coast Sitka Spruce), 38 x 235 
Jack Pine, Lodgepole Pine, 38 x 286 
Balsam Fir and Alpine Fir) 38 x 89 
38 x 140 

No. 3 38 x 184 

38 x 235 

38 x 286 


Select 
Structural 


Standard 


38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 


38 x 89 

Northern Species Necrand 38 x 140 
(includes any Canadian No. 2 38 x 184 
Species covered by the 38 x 235 
NLGA Standard Grading 38 x 286 
Rules) 38 x 89 
38 x 140 

No. 3 38 x 184 

38 x 235 

38 x 286 


NC en oO | 


Select 
Structural 
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Table A-5 © 
Maximum Spans for Roof Joists - Specified Roof Snow Loads 2.5 and 3.0 kPa 
Forming Part of Sentence 9.23.4.2.(1) 


Maximum Span, m 
Specified Snow Load, kPa 


Commercial Designation ski 
mm . : : ; 
Joist Spacing, mm Joist Spacing, mm 
PT AEN A AE 
38 x 89 1.81 1.58 1,88 1.71 1,49 
38 x 140 2.85 2.49 2.68 


Soke 38 x 184 3.75 3.27 3.53 


Structural | 38 x 235 4.79 4.18 4.50 


38 x 286 5.82 5.09 5.48 


38 x 89 

38 x 140 

Douglas Fir - Larch 38 x 184 
(includes Douglas Fir and 38 x 235 
Western Larch) 38 x 286 
38 x 89 

38 x 140 

No. 3 38 x 184 

38 x 235 

38 x 286 


38 x 89 7G 1.68 
38 x 140 2.91 2.65 
38 x 184 3.83 3,48 
Structural” | 98 x 235 4.89 44d 

38 x 286 5.41 


38 x 89 

38 x 140 

Hem — Fir 38 x 184 
(includes Western Hemlock 38 x 235 
and Amabilis Fir) 38 x 286 
38 x 89 

38 x 140 

No. 3 38 x 184 

38 x 235 

38 x 286 


38 x 89 
[Sel EE TD I 


Select 
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& Table A-5 (Cont'd) 
Maximum Spans for Roof Joists - Specified Roof Snow Loads 2.5 and 3.0 kPa 
Forming Part of Sentence 9.23.4.2.(1) 


Maximum Span, m 
Joist Size Specified Snow Load, kPa 
Commercial Designation : 
mm 

Joist Spacing, mm 

610 

38 x 89 1.41 
38 x 140 


Select 3 x 184 


Structural 38 x 235 
38 x 286 


38 x 89 

Spruce — Pine - Fir 38 x 140 
(includes Spruce (all species ve ei 38 x 184 
except Coast Sitka Spruce), 38 x 235 
Jack Pine, Lodgepole Pine, 38 x 286 
Balsam Fir and Alpine Fir) 38 x 89 
38 x 140 

No. 3 38 x 184 

38 x 235 

38 x 286 


38 x 89 


38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 


38 x 89 

140 

Northern Species No. 1 and : ; 184 

(includes any Canadian No. 2 38 x 235 

Species covered by the NLGA 38 x 286 
Standard Grading Rules) 


38 x 89 
38 x 140 
No. 3 38 x 184 
38 x 235 


Select 
Structural 


Standard | 38x 89 
Emcor ll Uneraesome tcc arvana ea am db oe ce chs ares ML 
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Table A-6 
Maximum Spans for Roof Rafters — Specified Roof Snow Loads 1.0 to 2.0 kPa 
Forming Part of Sentence 9.23.4.2.(1) 


Maximum Span, m 
Specified Snow Load, kPa 


Commercial Designation Reta 
306 
38 x 89 i ' ; ; 
38 x 140 
38 x 184 
38 x 235 
38 x 286 


38 x 89 

No. 1 and Set ay 

Douglas Fir - Larch No. 2 38 x 184 
(includes Douglas Fir and 38 x 235 
Western Larch) 38 x 286 


38 x 89 
38 x 140 
No. 3 38 x 184 


Select 
Structural 


38 x 235 


38 x 89 d 
38 x 140 
38 x 184 
38 x 235 
38 x 286 


38 x 89 

38 x 140 

Hem - Fir 38 x 184 
(includes Western Hemlock ) 38 x 235 
and Amabilis Fir) 38 x 286 
38 x 89 

38 x 140 

No, 3 38 x 184 

38 x 235 

38 x 286 


Acie Set Coun eng ee |S AU ican] AD NCH Rava Ragu mages Dela aMe | 


Select 
Structural 
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> Table A-6 (Cont'd) 
Maximum Spans for Roof Rafters — Specified Roof Snow Loads 1.0 to 2.0 kPa 
Forming Part of Sentence 9.23.4.2.(1) 


Maximum Span, m 
Specified Snow Load, kPa 


Commercial Designation seid 
Rafter Spacing, mm Rafter Spacing, mm Rafter Spacing, mm 
305 305 306 


38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 


38 x 89 
Spruce — Pine - Fir Retard 38 x 140 
(includes Spruce (all species No.2 38 x 184 
except Coast Sitka Spruce), 38 x 235 
Jack Pine, Lodgepole Pine, 38 x 286 


Balsam Fir and Alpine Fir) 38 x 89 


38 x 140 
No. 3 38 x 184 
38 x 235 
38 x 286 


38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 
38 x 89 
Northern Species No d'and 38 x 140 
(includes any Canadian No.2 38 x 184 
species covered by the 38 * 235 
NLGA Standard Grading 38 x 286 
Rules) 38 x 89 
38 x 140 
38 x 184 


Select 
Structural 


Select 
Structural 


38 x 235 


38 x 286 
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Table A-7 Cc 
Maximum Spans for Roof Rafters - Specified Roof Snow Loads 2.5 and 3.0 kPa 
Forming Part of Sentence 9.23.4.2.(1) 


Maximum Span, m 
Specified Snow Load, kPa 


Commercial Designation pt as 
Rafter Spacing, mm Rafter Spacing, mm 
306 306 


38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 
38 x 89 
38 x 140 
Douglas Fir - Larch ro. 38 x 184 


(includes Douglas Fir and hor 38 x 235 


Western Larch) 38 x 286 
38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 


38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 
38 x 89 
38 x 140 
Hen Fit Np. tnd | lags 4g 


(includes Western Hemlock NO 38 x 235 


and Amabilis Fir) 38 x 286 
38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 


IEE COOnh (ara be] tbs DUP DAUR] Fee S aE) Bom ae] 8S 


Select 
Structural 


Select 
Structural 
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2) Table A-7 (Cont'd) 
Maximum Spans for Roof Rafters - Specified Roof Snow Loads 2.5 and 3.0 kPa 
Forming Part of Sentence 9.23.4.2.(1) 


ws 406 eo] ~CSSYSCCSSSYSC CS 


Rafter Size, 
mm 


Commercial Designation Grade 


38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 
| 38x89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 
38 x 89 
38 x 140 
No. 3 38 x 184 
38 x 235 
38 x 286 


Construction | 38 x89 

Standard | 38 «89 
| 38x89 
38 x 140 
sie | 38x 184 

tructura | 38 x 235 
38 x 286 
38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 
38 x 89 
38 x 140 
38 x 184 
38 x 235 
38 x 286 


38 x 69 
38 ¥ 69 
re LT A 


Select 
Structural 


Spruce — Pine - Fir 
(includes Spruce (all species 
except Coast Sitka Spruce), 
Jack Pine, Lodgepole Pine, 

Balsam Fir and Alpine Fir) 


No, 1 and 
No. 2 


No. 1 and 
No. 2 


Northern Species 
(includes any Canadian species 
covered by the NLGA Standard 
Grading Rules) 


No. 3 


Construction 
Standard 
2 


1 
| 
| 
} 
| 
| 
| 
L 
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Table A-8 C 
Maximum Spans for Built-up Floor Beams Supporting Not More than One Floor) 
Forming Part of Sentence 9.23.4.2.(3) 


Maximum Span, m®®) 
Size of Built-up Beam, mm 


3 = 4- 5- gt 4- 5 - oe i: fe 
38 x 184 | 38 x 184 | 38 x 184 | 38 x 235 | 38 x 235 | 38 x 235 | 38 x 286 | 38 x 286 | 38 x 286 


Supported 
Length, 
mm) 


Commercial 
Designation 


Select 
Structural 


Douglas Fir - Larch 
(includes Douglas Fir 
and Western Larch) 


Select 
Structural 


Hem - Fir 
(includes Western 

Hemlock and Amabilis 
Fir) 


No. 1 and 
No, 2 
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9 Table A-8 (Cont'd) 
Maximum Spans for Built-up Floor Beams Supporting Not More than One Floor) 
Forming Part of Sentence 9.23.4.2.(3) 


Maximum Span, m®) 
Commercial anes Size of Built-up Beam, mm 


alice Length, 
Designation = ait pol eagle aura ey “Tap Lng is Pal | ee 
38 x 184 | 38 x 184 | 38 x 184 | 38 x 236 | 38 x 235 | 38 x 235 | 38 x 286 | 38 x 286 | 38 x 286 


Select 


Spruce - Pine - Fir Structural 
(includes Spruce (all 

species except Coast 

Sitka Spruce), Jack 

Pine, Lodgepole Pine, 

Balsam Fir and Alpine 

Fir) No. 1 and 


No. 2 


Select 
Structural 
Northern Species 
(includes any 
Canadian species 
covered by the NLGA 
Standard Grading 


ues) No. 1 and 


No, 2 


en, eee) eee ees ee eer an oe) 


Notes to Table A-8: 

(1) Beam spans apply only where the floors serve residential areas as described in Table 4.1.5.3., or the uniformly distributed live load 
on the floors does not exceed that specified for residential areas as described in Table 4.1.5.3. 

(2) When the floors have a concrete topping of not more than 51 mm, the spans must be multiplied by 0.8. 

(3) Supported length means half the sum of the joists spans on both sides of the beam. 

(4) Straight interpolation may be used for other supported lengths. 

(5) Spans are clear spans between supports. For total span, add two bearing lengths. 

(6) 3-ply beams with supported lengths greater than 4.2 m require minimum bearing length of 114 mm. All other beams require minimum 
bearing length of 76 mm. 


237 
b> Ontario 


Table A-9 Division B 2012 BUILDING CODE FOR HOUSING 


Table A-9 © 
Maximum Spans for Built-up Floor Beams Supporting Not More than Two Floors‘) 
Forming Part of Sentence 9.23.4.2.(3) 


Maximum Span, m**®) 


Supported Size of Built-up Beam, mm 


Commercial Designation Lent) a2. / i (aa 25 
mmo 38x | 38x | 38x | 38x 
235 235 235 286 


Select 
Structural 


Douglas Fir - Larch 
(includes Douglas Fir and 
Western Larch) 


No, 1 and 
No. 2 


Select 
Structural 


Hem — Fir 
(includes Western Hemlock 
and Amabilis Fir) 


No. 1 and 
No, 2 


[eSsoametc [7s] Same ears ear oan exif af ten ac aaah) 
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2012 BUILDING CODE FOR HOUSING Division B Table A-9 


Yy Table A-9 (Cont'd) 


Maximum Spans for Built-up Floor Beams Supporting Not More than Two Floors“) 
Forming Part of Sentence 9.23.4.2.(3) 


Maximum Span, m®! 
Supported Size of Built-up Beam, mm 


Commercial Designation Length, 3- 4- o> 
mm) 38 x 38 x 
235 235 


Select 


Structural 
Spruce — Pine — Fir 


(includes Spruce (all 
species except Coast 
Sitka Spruce), Jack Pine, 
Lodgepole Pine, Balsam Fir 
and Alpine Fir) 
No. 1 and 


No. 2 


Select 
Structural 
Northern Species 
(includes any Canadian 
species covered by the 
NLGA Standard Grading 
Rules) 
No. 1 and 


No. 2 


Coun eee ate agen Weasel tase pelicans ea fee Te 


Notes to Table A-9: 

(1) Beam spans apply only where the floors serve residential areas as described in Table 4.1.5.3., or the uniformly distributed live load 
on the floors does not exceed that specified for residential areas as described in Table 4.1.5.3. 

(2) When the floors have a concrete topping of not more than 51 mm, the spans must be multiplied by 0.8. 

(3) Supported length means half the sum of the joists spans on both sides of the beam. 

(4) Straight interpolation may be used for other supported lengths. 

(5) Spans are clear spans between supports. For total span, add two bearing lengths. 

(6) 3-ply beams require minimum bearing length of 114 mm. 4-ply and 5-ply beams with supported lengths greater than 3 m require 
minimum bearing length of 114 mm. All other beams require minimum bearing length of 76 mm. 
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2012 BUILDING CODE FOR HOUSING 


Table A-10 © 


Maximum Spans for Built-up Floor Beams Supporting Not More than Three Floors‘) 
Forming Part of Sentence 9.23.4.2.(3) 


Table A-10 Division B 


Maximum Span, m6) 
Supported Size of Built-up Beam, mm 


Commercial Designation EM mm’) ae at ie 
x ax: |; gabe | 38x 


235 235 235 


Select 
Structural 


Douglas Fir - Larch 
(includes Douglas Fir and 
Western Larch) 


No. 1 and 
No, 2 


Select 
Structural 


Hem — Fir 
(includes Western 
Hemlock and Amabilis Fir) 


CT Tm eS RL a A eC RTE 
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2012 BUILDING CODE FOR HOUSING Division B Table A-10 


re] Table A-10 (Cont'd) 
Maximum Spans for Built-up Floor Beams Supporting Not More than Three Floors) 
Forming Part of Sentence 9.23.4.2.(3) 


Maximum Span, m‘° 
Supdorted Size of Built-up Beam, mm 
Commercial Designation Length,mm® | 3- 4- 5- 3- 4- 5- 3- 
38 x 38 x 38 x 38 x 38 x 38 x 38 x 
184 184 184 235 235 236 286 


Select 


Spruce — Pine - Fir Structural 


(includes Spruce (all 
species except Coast 
Sitka Spruce), Jack Pine, 
Lodgepole Pine, Balsam 


Fir and Alpine Fir) No. 1 and 


No. 2 


Select 
Structural 


Northern Species (includes 
any Canadian species 
covered by the NLGA 
Standard Grading Rules) 


No. 1 and 
No, 2 


| RRR Bo a ee ee 


Notes to Table A-10: 

(1) Beam spans apply only where the floors serve residential areas as described in Table 4.1.5.3., or the uniformly distributed live load 
on the floors does not exceed that specified for residential areas as described in Table 4.1.5.3. 

(2) When the floors have a concrete topping of not more than 51 mm, the spans must be multiplied by 0.8. 

(3) Supported length means half the sum of the joists spans on both sides of the beam. 

(4) Straight interpolation may be used for other supported lengths. 

(5) Spans are clear spans between supports. For total span, add two bearing lengths. 

(6) 3-ply beams with supported lengths greater than 4.2 m require minimum bearing length of 152 mm. All other beams require minimum 
bearing length of 114 mm. 
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Table A-11 Division B 2012 BUILDING CODE FOR HOUSING 


Table A-11 © 


Maximum Spans for Glue-Laminated Floor Beams — 20f-E Grade“? 
Forming Part of Sentence 9.23.4.2.(3) 


Number of Storeys Supported 
Supported y Beam Width, mm feng met 


1 Ha 
13 


0 


2 


3 


24 
3.0 
3.6 
4.2 
48 
5.4 
6.0 2.22 2.58 2.95 


130 


Notes to Table A-11: 


(1) Spans apply only where the floors serve residential areas as described in Table 4.1.5.3., or the uniformly distributed live load on the floor 
does not exceed that specified for residential areas as described in Table 4.1.5.3. 

5 Supported length means half the sum of the joist spans on both sides of the beam. 

3) Straight interpolation may be used for other supported lengths. 

(4) Spans are valid for glued-laminated timber conforming to CAN/CSA-0122 and CSA 0177. 

i Spans are clear spans between supports. For total span, add two bearing lengths. 

6) Provide a minimum bearing length of 89 mm. (Alternatively, the bearing length may be designed in accordance with Part 4) 

(7) Top edge of beam assumed to be fully laterally supported by joists. 
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2012 BUILDING CODE FOR HOUSING Division B Table A-12 


Table A-12 
2) Maximum Spans for Built-up Ridge Beams and Lintels Supporting the Roof and Ceiling Only - No. 1 or No. 2 Grade 
Forming Part of Sentences 9.23.4.2.(4), 9.23.12.3.(1) and (3), 9.23.13.8.(2) and 9.37.3.1.(1) 


Maximum Span, m'1219) 


Commercial Designation Beam or Lintel Size, mm Specified Snow Load, kPa 


3 - 38 x 184 
4 - 38 x 184 
5 - 38 x 184 
Douglas Fir - Larch 3 - 38 x 235 
(includes Douglas Fir and 4 - 38 x 235 
Western Larch) 5 — 38 x 235 
3 - 38 x 286 
4 - 38 x 286 
5 - 38 x 286 
3 - 38 x 184 
4-38 x 184 
5 - 38 x 184 
Hem — Fir 3 - 38 x 235 
(includes Western Hemlock and 4 - 38 x 235 
Amabilis Fir) 5 — 38 x 235 
3 - 38 x 286 
4-38 x 286 
5 - 38 x 286 
3 - 38 x 184 
4 - 38 x 184 
Spruce — Pine - Fir oa 2 
(includes Spruce (all species 3 — 98 x 235 
except Coast Sitka Spruce), 4 - 38 x 235 


Jack Pine, Lodgepole Pine, 5 — 38 x 235 
Balsam Fir and Alpine Fir) 3 — 38 x 286 


4-38 x 286 
5 — 38 x 286 


[St cami | Siang | el we Me | eee oe 


Notes to Table A-12: 

(1) Beam and lintel spans are calculated based on a maximum supported length of 4.9 m. Spans may be increased by 5% for supported 
lengths of not more than 4.3 m, by 10% for supported lengths of not more than 3.7 m, and by 25% for supported lengths of not more 
than 2.4 m. 

(2) For ridge beams, supported length means half the sum of the rafter, joist or truss spans on both sides of the beam. For lintels, 
supported length means half the sum of truss, roof joist or rafter spans supported by the lintel plus the length of the overhang beyond 
the lintel. 

(3) Provide a minimum bearing length of 76 mm. 
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2012 BUILDING CODE FOR HOUSING 


Table A-13 C 


Maximum Spans for Douglas Fir - Larch Lintels - No. 1 or No. 2 Grade — Non-Structural Sheathing 
Forming Part of Sentences 9.23.12.3.(1) and (3) and 9.37.3.1.(1) 


Table A-13 Division B 


Maximum Span, m'‘9)(4) 
Exterior Walls 
Specified Snow Load, kPa Interior Walls 


Lintel Supporting Lintel Size, mm? 


Limited attic storage and 
ceiling 


Roof and ceiling only 
(tributary width of 0.6 m 
maximum) ® 


Roof and ceiling only 
(tributary width of 4.9 m 
maximum) ®) 


2 - 38 x 89 
2 - 38 x 140 
2 - 38 x 184 
2 - 38 x 235 
2 - 38 x 286 
2 - 38 x 89 
2 - 38 x 140 
2 - 38 x 184 
2 - 38 x 235 
2 -— 38 x 286 
2 - 38 x 89 
2 - 38 x 140 
2-38 x 184 
2 - 38 x 235 


This Area Intentionally Left Blank 


2 — 38 x 286 
2 - 38 x 89 
2 - 38 x 140 
2 - 38 x 184 
2 - 38 x 235 
2 — 38 x 286 
2 - 38 x 89 
2 - 38 x 140 
2 - 38 x 184 
2 - 38 x 235 
2 — 38 x 286 
2 - 38 x 89 
2 - 38 x 140 
2 - 38 x 184 
2 - 38 x 235 
2 — 38 x 286 


Roof, ceiling and 
1 storey’) 


Roof, ceiling and 
2 storeys”) 


Roof, ceiling and 
3 storeys(67) 


Notes to Table A-13: 

(1) Where structural sheathing is used, lintel spans may be increased by 15%. Structural sheathing consists of a minimum 9.5 mm thick structural panel 
conforming to CSA 0121, CSA 0151, CAN/CSA-0325.0 or CSA 0437.0 fastened with at least two rows of fasteners to the exterior face of the lintel, 
and a single row to the top plates and studs. Fasteners shall conform to Table 9.23.3.5. 

(2) Asingle piece of 89 mm thick lumber may be used in lieu of 2 pieces of 38 mm thick lumber on edge. 

(3) If floor joists span the full width of the building without support, lintel spans shall be reduced by 15% for “Roof, ceiling and 1 storey”, by 20% for 
"Roof, ceiling and 2 storeys”, and by 25% for “Roof, ceiling and 3 storeys’, 

(4) For ends of lintels fully supported by walls, provide minimum bearing length of 38 mm for lintel spans up to 3 m, or minimum bearing length of 76 mm 
for lintel spans greater than 3 m, 

(5) Spans for 0.6 m tributary width are calculated for lintels in end walls that support only a 0.6 m width of roof and ceiling, but do not support roof joists, 
roof rafters or roof trusses. 

(6) Lintel spans are calculated based on a maximum floor joist, roof joist or rafter span of 4.9 m and a maximum roof truss span of 9.8 m. Lintel spans 
may be increased by 5% if rafter and joist spans are not more than 4.3 m and roof truss spans are not more than 8.6 m. Spans may be increased by 
10% if rafter and joist spans are not more than 3.7 m and roof trusses are not more than 7.4 m. 

(7) Spans apply only where the floors serve residential areas as described in Table 4.1.5.3., or the uniformly distributed live load does not exceed that 
specified for residential areas as described in Table 4.1.5.3. 
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2012 BUILDING CODE FOR HOUSING Division B Table A-14 


Table A-14 
) Maximum Spans for Hem - Fir Lintels - No. 1 or No. 2 Grade — Non-Structural Sheathing“ 
Forming Part of Sentences 9.23.12.3.(1) and (3) and 9.37.3.1.(1) 


Maximum Span, m4 
Exterior Walls 
Specified Snow Load, kPa Interior Walls 


Lintel Supporting Lintel Size, mm 


2 - 38 x 89 
2 - 38 x 140 
2-38 x 184 This Area Intentionally Left Blank 
2 - 38 x 235 
2 - 38 x 286 
2-38 x 89 
Roof and ceiling only 2-38 x 140 
(tributary width of 0.6 m 2 - 38 x 184 
maximum) 2 - 38 x 235 

2 - 38 x 286 
2 - 38 x 89 

Roof and ceiling only 2 - 38 x 140 
(tributary width of 4.9 m 2-38 x 184 
maximum) ® 2 - 38 x 235 
2 - 38 x 286 

2 - 38 x 89 
2 - 38 x 140 
2 - 38 x 184 
2 - 38 x 235 
2 - 38 x 286 

2 - 38 x 89 
2-38 x 140 
2 - 38 x 184 
2 - 38 x 235 
2 - 38 x 286 

2 - 38 x 89 
2 - 38 x 140 
2 - 38 x 184 
2 - 38 x 235 
2 - 38 x 286 

a a Ey ee ee ee ee ee ee eee ee eee eee 

Notes to Table A-14: 

(1) Where structural sheathing is used, lintel spans may be increased by 15%. Structural sheathing consists of a minimum 9.5 mm thick structural 
panel conforming to CSA 0121, CSA 0151, CAN/CSA-0325.0 or CSA 0437.0 fastened with at least two rows of fasteners to the exterior face of the 
lintel, and a single row to the top plates and studs. Fasteners shall conform to Table 9.23.3.5. 

(2) Asingle piece of 89 mm thick lumber may be used in lieu of 2 pieces of 38 mm thick lumber on edge. 

(3) If floor joists span the full width of the building without support, lintel spans shall be reduced by 15% for “Roof, ceiling and 1 storey”, by 20% for 
“Roof, ceiling and 2 storeys”, and by 25% for “Roof, ceiling and 3 storeys”. 

(4) For ends of lintels fully supported by walls, provide minimum bearing length of 38 mm for lintel spans up to 3 m, or minimum bearing length of 
76 mm for lintel spans greater than 3 m. 

(5) Spans for 0.6 m tributary width are calculated for lintels in end walls that support only a 0.6 m width of roof and ceiling, but do not support roof joists, 
roof rafters or roof trusses. 

(6) Lintel spans are calculated based on a maximum floor joist, roof joist or rafter span of 4.9 m and a maximum roof truss span of 9.8 m. Lintel spans 

D may be increased by 5% if rafter and joist spans are not more than 4.3 m and roof truss spans are not more than 8.6 m. Spans may be increased 


Limited attic storage and 
ceiling 


Roof, ceiling and 
1 storey’) 


Roof, ceiling and 
2 storeys”) 


Roof, ceiling and 
3 storeys) 


by 10% if rafter and joist spans are not more than 3.7 m and roof trusses are not more than 7.4 m. 
(7) Spans apply only where the floors serve residential areas as described in Table 4.1.5.3., or the uniformly distributed live load does not exceed that 
specified for residential areas as described in Table 4.1.5.3. 
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Table A-15 Division B 2012 BUILDING CODE FOR HOUSING 


Table A-15 © 
Maximum Spans for Spruce — Pine — Fir Lintels — No. 1 or No. 2 Grade — Non-Structural Sheathing” 
Forming Part of Sentences 9.23.12.3.(1) and (3) and 9.37.3.1.(1) 


Maximum Span, m®) 
Exterior Walls 
Specified Snow Load, kPa Interior Walls 


Lintel Supporting Lintel Size, mm®) 


2 - 38 x 89 
2 - 38 x 140 
2-38 x 184 This Area Intentionally Left Blank 
2 - 38 x 235 
2 - 38 x 286 

2 - 38 x 89 

Roof and ceiling only 2-38 x 140 
(tributary width of 0.6 m 2 - 38 x 184 
maximum)®) 2 — 38 x 235 
2 - 38 x 286 
2 - 38 x 89 
Roof and ceiling only 2-38 x 140 
(tributary width of 4.9 m 2 - 38 x 184 
maximum)® 2 — 38 x 235 
2 - 38 x 286 
2 - 38 x 89 
2-38 x 140 
2 - 38 x 184 
2 - 38 x 235 
2 - 38 x 286 
2 - 38 x 89 
2-38 x 140 
2 - 38 x 184 
2 - 38 x 235 
2 - 38 x 286 
2 - 38 x 89 
2 - 38 x 140 
2-38 x 184 
2-38 x 235 
2 - 38 x 286 
Fama oO UL oar Noa. a a | el a ne We ana Mac a Ro Aa 

Notes to Table A-15: 

(1) Where structural sheathing is used, lintel spans may be increased by 15%. Structural sheathing consists of a minimum 9.5 mm thick structural 
panel conforming to CSA 0121, CSA 0151, CAN/CSA-0325.0 or CSA 0437.0 fastened with at least two rows of fasteners to the exterior face of the 
lintel, and a single row to the top plates and studs. Fasteners shall conform to Table 9.23.3.5. 

(2) Asingle piece of 89 mm thick lumber may be used in lieu of 2 pieces of 38 mm thick lumber on edge. 

(3) If floor joists span the full width of the building without support, lintel spans shall be reduced by 15% for “Roof, ceiling and 1 storey”, by 20% for 
“Roof, ceiling and 2 storeys”, and by 25% for “Roof, ceiling and 3 storeys’. 

(4) For ends of lintels fully supported by walls, provide minimum bearing length of 38 mm for lintel spans up to 3 m, or minimum bearing length of 
76 mm for lintel spans greater than 3 m. 

(5) Spans for 0.6 m tributary width are calculated for lintels in end walls that support only a 0.6 m width of roof and ceiling, but do not support roof joists, 
roof rafters or roof trusses. 

(6) Lintel spans are calculated based on a maximum floor joist, roof joist or rafter span of 4.9 m and a maximum roof truss span of 9.8 m. Lintel spans 
may be increased by 5% if rafter and joist spans are not more than 4.3 m and roof truss spans are not more than 8.6 m. Spans may be increased 
by 10% if rafter and joist spans are not more than 3.7 m and roof trusses are not more than 7.4 m. 


(7) Spans apply only where the floors serve residential areas as described in Table 4.1.5.3., or the uniformly distributed live load does not exceed that 
specified for residential areas as described in Table 4.1.5.3. 
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Roof, ceiling and 
1 storey”) 


Roof, ceiling and 
2 storeys) 


Roof, ceiling and 
3 storeys) 


2012 BUILDING CODE FOR HOUSING Division B Table A-16 


Table A-16 
) Maximum Spans for Glued-Laminated Timber Lintels - 20f-E Stress Grade - Exterior Walls — Roof and Ceiling Load Only 
Forming Part of Sentences 9.23.12.3.(1) and (3) and 9.37.3.1.(1) 


Maximum Span, m2) 


Specified Snow Load, kPa 


Supported Length, m') Supported Length, m‘) 
[as [26 [oe [me [ae [oa | oe [oe [om | ee | as [oe | ee [oe [8 
a [ase [sre [ao [ant | a8 [aoe | oo 
so [eas | 6 [oa [ so | asx [ame [sar | ome [ase | oe | a | oo 
ste[7[e[e[|nl[elslwlole, 
Notes to Table A-16: 
1) Spans are valid for glued-laminated timber conforming to CAN/CSA-0122 and CSA 0177. 
Provide a minimum bearing length of 89 mm. (Alternatively, the bearing length may be calculated in accordance with Part 4.) 
Top edge of lintel assumed to be fully laterally supported. 


2) 
3) 
4) Supported length means half the length of trusses or rafters, plus the length of overhang beyond the wall. 
5) For intermediate supported lengths, straight interpolation may be used. 


Ww 
oS 


( 
( 
( 
( 
( 
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Table A-17 Division B 2012 BUILDING CODE FOR HOUSING 


Table A-17 © 
Maximum Allowable Clear Spans for Lintels in Flat Loadbearing Insulating Concrete Form (ICF) Walls“ (1-10M Bottom Bar) 
Forming Part of Sentence 9.20.17.4.(3) 


Maximum Clear Span, m 


om ee Supporting ICF Second Storey and 
Minimum Lintel Minimum Lintel Depth, Supporting Light-Frame Roof Only Light-Frame Roof 
Tees aD a Maximum Ground Snow Load, kN/m? 


200 
300 
400 
500 


Notes to Table A-17: 

(1) Deflection criteria is L/240, where “L” is the clear span of the lintel. 

(2) Linear interpolation is permitted between ground snow loads and between lintel depths. 

(3) 10M stirrups are required at a maximum d/2 spacing for spans greater than 1 200 mm, where “d” is the distance from the top of the 
lintel to the level of the bottom reinforcing bar in the lintel. 
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2012 BUILDING CODE FOR HOUSING Division B Table A-18 


Table A-18 
) Maximum Allowable Clear Spans for Lintels in Flat Loadbearing Insulating Concrete Form (ICF) Walls‘? (1-15M Bottom Bar) 
Forming Part of Sentence 9.20.17.4.(3) 


Maximum Clear Span, m 


Supporting Light-Frame Roof Only WHIM gieetre eat a 


Maximum Ground Snow Load, kN/m? 
63 ; 6 


Minimum Lintel 
Thickness, mm 


Minimum Lintel Depth, 
mm 


1.65 
2.08 
2.43 
Pits 


Notes to Table A-18: 

(1) Deflection criteria is L/240, where “L’ is the clear span of the lintel. 

(2) Linear interpolation is permitted between ground snow loads and between lintel depths. 

(3) 10M stirrups are required at a maximum d/2 spacing for spans greater than 1 200 mm, where “d’ is the distance from the top of the 
lintel to the level of the bottom reinforcing bar in the lintel. 
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Table A-19 Division B 2012 BUILDING CODE FOR HOUSING 


Table A-19 
Maximum Allowable Clear Spans for Lintels in Flat Loadbearing Insulating Concrete Form (ICF) Walls‘ (2-15M Bottom Bar) 
Forming Part of Sentence 9.20.17.4.(3) 


Maximum Clear Span, m 


Supporting Light-Frame Roof Only Neale tid ang 


Maximum Ground Snow Load, kN/m? 


Minimum Lintel Minimum Lintel Depth, 
Thickness, mm mm 


200 
300 
400 
500 


600 
pateiael ss iinierad ieee caniedeall ema << annie amene | aaalaieel aecein  cnaeeeed iam 7s aean | 


Notes to Table A-19: 

(1) Deflection criteria is L/240, where “L” is the clear span of the lintel. 

(2) Linear interpolation is permitted between ground snow loads and between lintel depths. 

(3) 10M stirrups are required at a maximum d/2 spacing for spans greater than 1 200 mm, where “d” is the distance from the top of the 
lintel to the level of the bottom reinforcing bar in the lintel. 
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2012 BUILDING CODE FOR HOUSING Division B Table A-20 


Table A-20 
® Maximum Spans for Steel Beams Supporting a Roof and One Floor in Dwelling Units 
Where Beams Support Exterior Stud Walls With Brick Veneer - 1.0 kPa Specified Roof Design Snow Load 
Forming Part of Sentence 9.23.4.3.(1) 


Maximum Span, m 
1.0 


W 150 x 22 
W 150 x 30 
W 150 x 37 
W 200 x 27 
W 200 x 31 
W 200 x 36 
W 200 x 42 
W 250 x 33 
W 250 x 39 
W 250 x 49 
W 310 x 39 
W 310 x 45 
W 310 x 52 
W 310 x 60 


W 360 x 33 
W 360 x 39 
W 360 x 45 
W 360 x 51 


Cc 
S) 
| 
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® 
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a 
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2 
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Notes to Table A-20: 
(1) Supported roof length means half the sum of the roof framing spans on both sides of the beam. 
(2) Supported floor length means half the sum of the floor framing spans on both sides of the beam. 
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Table A-21 Division B 2012 BUILDING CODE FOR HOUSING 


Table A-21 € 
Maximum Spans for Steel Beams Supporting a Roof and One Floor in Dwelling Units 
Where Beams Support Interior Stud Walls or Exterior Stud Walls With Siding - 1.0 kPa Specified Roof Design Snow Load 
Forming Part of Sentence 9.23.4.3.(1) 


Maximum Span, m 


1.0 
Sposa Rat sgh [Seo] Eo ee ee 
W150 x22 4.20 3.82 3.98 3.67 3.81 351 3.66 3.35 


W 150 x 30 4.72 4.30 4.48 4.13 4.28 3.98 4.11 3,85 
W 150 x 37 5.14 4.68 4.88 4.49 4.66 4.33 4.48 4.19 
W 200 x 27 5.41 4.92 5.13 4.72 4.90 4.56 4.71 4.41 
W 200 x 31 

W 200 x 36 

W 200 x 42 6.29 5.42 5.97 5.50 5.70 5.30 ; 5.13 
W 250 x 33 6.69 6.09 6.35 5.85 6.06 5.64 5,82 5.45 
W 250 x 39 Tea 6.52 6.80 6.26 6.49 6.04 6.24 5.85 
W 250 x 49 7.56 6.88 TEA 6.61 6.85 6.37 6.58 6.17 
W 310 x 39 8.05 Td2 7.68 7.03 7.29 6.78 7.01 6.56 
Bea en oe a a a eae ae a ee ee a) 

Notes to Table A-21: 


(1) Supported roof length means half the sum of the roof framing spans on both sides of the beam. 
(2) Supported floor length means half the sum of the floor framing spans on both sides of the beam. 
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2012 BUILDING CODE FOR HOUSING 


Division B Table A-22 


Maximum Spans for Steel Beams Supporting a Roof and One Floor in Dwelling Units 


Table A-22 


Where Beams Support Exterior Stud Walls With Brick Veneer - 1.5 kPa Specified Roof Design Snow Load 


2.4 
W 150 x 22 2.86 
W 150 x 30 3,22 
W 150 x 37 3.50 


W 200 x 27 
W 200 x 31 
W 200 x 36 


W 200 x 42 
W 250 x 33 


W 250 x 39 


W 250 x 49 
W 310 x 39 


W 310 x 45 
W 310 x 52 


W 310 x 60 
W 360 x 33 5.43 


W 360 x 39 5.83 
W 360 x 45 6.19 
W 360 x 51 6.49 


4.56 
4.88 


Steel Beam Section 


W 360 x 57 6.78 
Notes to Table A-22: 


(1) Supported roof length means half the sum of the roof framing spans on both sides of the beam. 
(2) Supported floor length means half the sum of the floor framing spans on both sides of the beam. 


Forming Part of Sentence 9.23.4.3.(1) 


Maximum Span, m 


2o3 


6.50 6.20 6.26 6.00 6.05 
SE 2 Se] | 
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Table A-23 Division B 2012 BUILDING CODE FOR HOUSING 


Table A-23 © 
Maximum Spans for Steel Beams Supporting a Roof and One Floor in Dwelling Units 
Where Beams Support Interior Stud Walls or Exterior Stud Walls With Siding - 1.5 KPa Specified Roof Design Snow Load 
Forming Part of Sentence 9.23.4.3.(1) 


Maximum Span, m 


15 

Pe a 

[ Supported FloorLengih,m® | 24 | 36 [| 24 | 36 [24 | 36 2s 8 
W 150% 22 3.67 373 3.48 3.53 3.30 3.36 3.12 


W 150 x 30 4.13 4.19 3.91 3.97 3.74 3.78 3,99 
W 150 x 37 4.49 4.56 4.26 4.32 4.07 412 3.91 
W 200 x 27 9.13 4.72 4.80 4.48 4.54 4.28 4.33 4.11 
W 200 x 31 
W 200 x 36 


W 200 x 42 ; 
W 250 x 33 6.35 9.85 5.94 5.54 5.62 5.30 5.36 5.09 


W 250 x 39 6.80 6.26 6.36 5.94 6.02 5.67 5.74 5.45 

W 250 x 49 (us 6.61 6.71 6.27 6.35 5.99 6.06 aHths, 

W 310 x 39 7.63 7.03 7.14 6.67 6.76 6.37 6.45 6.12 
BR. AeColumiver 12-8 ; 
Notes to Table A-23: 


(1) Supported roof length means half the sum of the roof framing spans on both sides of the beam. 
(2) Supported floor length means half the sum of the floor framing spans on both sides of the beam. 
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2012 BUILDING CODE FOR HOUSING Division B Table A-24 


Table A-24 
@ Maximum Spans for Steel Beams Supporting a Roof and One Floor in Dwelling Units 
Where Beams Support Exterior Stud Walls With Brick Veneer - 2.0 kPa Specified Roof Design Snow Load 
Forming Part of Sentence 9.23.4.3.(1) 


Maximum Span, m 
Roof Live Load, kPa 2.0 
SupporigdRoofLengii, ml | ab 24 f° | pf 36 7 | bs 48° 7 Min Mons iharOOhonme || 


Supported Floor Length, m? 
W 150 x 22 


W 150 x 30 


W 150 x 37 
W 200 x 27 


W 200 x 31 
W 200 x 36 


W 200 x 42 
W 250 x 33 


W 250 x 39 


W 250 x 49 
W 310 x 39 


W 310 x 45 
W 310 x 52 


W 310 x 60 
W 360 x 33 


W 360 x 39 
W 360 x 45 
W 360 x 51 


i= 
aS) 
= 
) 
co) 
“” 
= 
G 
® 
a 
@ 
2 
Jp) 


Notes to Table A-24: 
(1) Supported roof length means half the sum of the roof framing spans on both sides of the beam. 
(2) Supported floor length means half the sum of the floor framing spans on both sides of the beam. 
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Table A-25 Division B 2012 BUILDING CODE FOR HOUSING 


Table A-25 c 
Maximum Spans for Steel Beams Supporting a Roof and One Floor in Dwelling Units 
Where Beams Support Interior Stud Walls or Exterior Stud Walls With Siding - 2.0 kPa Specified Roof Design Snow Load 
Forming Part of Sentence 9.23.4.3.(1) 


Maximum Span, m 


Roof Live Load, kPa 2.0 
Supported-RoofLength, m?: | Bk 24 = 1 st ee se tt RS 4s Le are iene omaguc: | 
Supported Floor Length, m® 


W 150 x 22 3.81 3.54 3.53 3.33 3.30 3.13 3.15 2.94 
W 150 x 30 4.28 3.98 3.97 3.74 3:73 3,55 3.54 3.39 
W 150 x 37 4.66 4.33 4.32 4.70 4.06 3.86 3.85 3.69 

S W 200 x 27 4.90 4.56 4.54 4.28 4.27 4,06 4.05 3.88 

8 W 200 x 31 

= W 200 x 36 

3 W200 x 42 5.30 

S W 250 x 33 6.06 5.64 5.62 5.30 5.28 5.03 5.01 4.80 

a W 250 x 39 6.49 6.04 6.02 5.67 5.66 5,38 B87. 5.14 
W 250 x 49 6.85 6.37 6.35 5.99 5.97 5.68 5.67 5.43 
W 310 x 39 7.29 6.78 6.76 6.37 6.35 6.04 6.03 5.77 

nae Taree 

Notes to Table A-25: 

(1) Supported roof length means half the sum of the roof framing spans on both sides of the beam. 

(2) Supported floor length means half the sum of the floor framing spans on both sides of the beam. & 
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Table A-26 
@ Maximum Spans for Steel Beams Supporting a Roof and One Floor in Dwelling Units 
Where Beams Support Exterior Stud Walls With Brick Veneer - 2.5 kPa Specified Roof Design Snow Load 
Forming Part of Sentence 9.23.4.3.(1) 


Maximum Span, m 
Roof Live Load, kPa 2 
Supported Roof Length, m(” 
) 


Supported Floor Length, m? 
W 150 x 22 271 2.55 2.46 


W 150 x 30 3.04 2.87 2.76 


W 150 x 37 3.32 3.13 3.01 
W 200 x 27 3.29 3.16 


W 200 x 31 
W 200 x 36 


W 200 x 42 
W 250 x 33 


W 250 x 39 


W 250 x 49 
W 310 x 39 


W 310 x 45 
W 310 x 52 


W 310 x 60 
W 360 x 33 5.14 4.91 4.85 4.66 


W 360 x 39 9.91 5.27 5.20 5.00 
W 360 x 45 5.85 9.59 5.52 5.31 
W 360 x 51 6.14 5.87 5.79 5.57 


= 
i 
—) 
oO 
0) 
2) 
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a 
@ 
2 
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Notes to Table A-26: 
(1) Supported roof length means half the sum of the roof framing spans on both sides of the beam. 
(2) Supported floor length means half the sum of the floor framing spans on both sides of the beam. 
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Table A-27 Division B 2012 BUILDING CODE FOR HOUSING 


Table A-27 c 
Maximum Spans for Steel Beams Supporting a Roof and One Floor in Dwelling Units 
Where Beams Support Interior Stud Walls or Exterior Stud Walls With Siding - 2.5 kPa Specified Roof Design Snow Load 
Forming Part of Sentence 9.23.4.3.(1) 


Maximum Span, m 
Roof Live Load, kPa Pos 
Supported Roof Length, m" 2.4 3.6 


ee ese Tey Re 8 | Mp tora Twa Oona? 
Supported Floor Length, m® 2.4 3.6 2.4 


W 150 x 22 2.98 
W 150 x 30 3.35 


W 150 x 37 3.64 
W 200 x 27 


W 200 x 31 
W 200 x 36 


W 200 x 42 
W 250 x 33 5.82 5.46 9.36 5.09 5.01 4.80 4.74 4.54 


W 250 x 39 6.24 5.85 5.74 5.45 53s 5.14 5.08 4.90 

W 250 x 49 6.58 6.17 6.06 O15 5.67 5.43 5.36 5a 

W 310 x 39 7.01 6.56 6.45 6.12 6.03 5.78 5.70 5.47 

ane NNCOMMMNCh SKN) e2unul Scum Rey PS yeh tC wh lea Baw! OI 
Notes to Table A-27: 


(1) Supported roof length means half the sum of the roof framing spans on both sides of the beam. 
(2) Supported floor length means half the sum of the floor framing spans on both sides of the beam. 
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Division B Table A-28 


Table A-28 


Maximum Spans for Steel Beams Supporting a Roof and One Floor in Dwelling Units 


Where Beams Support Exterior Stud Walls With Brick Veneer - 3.0 kPa Specified Roof Design Snow Load 


Roof Live Load, kPa 


Supported Roof Length, m") 2.4 


Supported Floor Length, m2 


W 150 x 22 2.64 
W 150 x 30 2.97 
W 150 x 37 3.23 


W 200 x 27 
W 200 x 31 
W 200 x 36 
W 200 x 42 


W 250 x 33 4.21 
W 250 x 39 4.51 
W 250 x 49 4.76 


W 310 x 39 
W 310 x 45 
W 310 x 52 


W 310 x 60 
W 360 x 33 


W 360 x 39 
W 360 x 45 
W 360 x 51 
W 360 x 57 


Notes to Table A-28: 


Steel Beam Section 


Forming Part of Sentence 9.23.4.3.(1) 


Maximum Span, m 
3.0 
are ee ee Cari en Oral 
3.6 


2.53 2.48 2.39 
2.85 2.78 2.69 
3.10 3.03 2.93 


3.26 
3.48 
3.58 


3.79 
4.03 


4.32 


4.56 
4.85 


5.11 
9.43 


9.0/7 
4.81 


5.15 
5.47 
5.74 


6.00 
3 


(1) Supported roof length means half the sum of the roof framing spans on both sides of the beam. 
(2) Supported floor length means half the sum of the floor framing spans on both sides of the beam. 
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Table A-29 Division B 2012 BUILDING CODE FOR HOUSING 


Table A-29 4 
Maximum Spans for Stee! Beams Supporting a Roof and One Floor in Dwelling Units 
Where Beams Support Interior Stud Walls or Exterior Stud Walls With Siding - 3.0 kPa Specified Roof Design Snow Load 
Forming Part of Sentence 9.23.4.3.(1) 


Maximum Span, m 


3.0 
Speed Root ung [gag ag 
W150% 22 3.53 3.33 3.23 3.08 3.01 2.85 2.83 2.66 


W 150 x 30 3.97 3.74 3.63 3.47 3.38 3.26 3.19 3.09 
W 150 x 37 4.32 4.07 3.95 Sa 3.68 3.55 3.48 3.07; 
W 200 x 27 4.54 4.28 4.15 3.97 3.87 378 3.65 3.52 
W 200 x 31 
W 200 x 36 
W 200 x 42 5.28 4,98 4.83 4.61 4,50 4.34 
W 250 x 33 5.62 5.30 5.14 4.91 4.79 4.61 4.52 4.33 
W 250 x 39 6.02 5.67 5 Ot 5.26 §.13 4.94 4.84 4.69 
W 250 x 49 6.35 5.99 5.81 5,5) 5.42 5.21 5.11 ae 
W 310 x 39 6.76 6.37 6.18 5.90 5.76 aRols) 5.44 

Notes to Table A-29: 


(1) Supported roof length means half the sum of the roof framing spans on both sides of the beam. 
(2) Supported floor length means half the sum of the floor framing spans on both sides of the beam. 
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© Table A-30 
Sizes for Spruce-Pine-Fir No. 2 Grade Exterior Wall Studs With Brick Veneer) 
Forming Part of Sentence 9.23.10.1.(2) 


Stud Size and Spacing 


Specified Roof 
Snow Load, kPa 3.0 


A 

A 

C 

¢ 
p48 


i 


“pe fobeh 
eet 


: LSS] OOOOH YS] OOO} DO S| > 
“poe 


OC) DO) | DS} OO) OO) BD) HS} Hj OO} OO} S| S|} OO} OO} S| > 


ce 


: RE OYE 1 Cae I 
Be ike SS SES eee ee ae 
Legend - Stud Size and Spacing 


10 


A = 38x 140 mm at 406 mm on centre C= two 38 x 140 mm studs at 406 mm on centre 
B = 38x 140 mmat305 mm on centre D = two 38 x 140 mm studs at 305 mm on centre 
Notes to Table A-30: 


(1) Aroof dead load of 0.5 kPa has been assumed. The Table does not apply where the stud supports additional loads from heavy 
roofing materials such as concrete tiles or clay roofing tiles. 
(2) Wall construction shall conform to the requirements of Sentence 9.23.10.1.(2). 
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Table A-31 @ 
Sizes for Spruce-Pine-Fir No. 2 Grade Exterior Wall Studs With Siding 
Forming Part of Sentence 9.23.10.1.(2) 


tud Size so ae 


| Hourly Wind Pressure (1/50), kPa] 0.40 YD 0.00 fF gtk Wey empesny.00W vauor I 
a eps eae Roof | Stud Length | Supported Root Length, m_ -SaRSSTaT Po Ra Roel Length, m | Supported Real Length, m_| Supported Roof Length, m | Supported Roof Length, m 
Snow Load, kPa 


= 


O71) OF} OF} >} / Co} 


1 O1 B | | Co] 01) 01] On} | BY) Co 
9} O] Od] Ko] 00} Dd} Go] O] Od} 


Salesleslas 


ai 


in 


+: 
O>| Go 
= 


10 


Legend - Stud Size and Spacing 


A = 38x 140 mm at 406 mm on centre C = two 38 x 140 mm studs at 406 mm on centre 
B = 38x 140 mm at 305 mm on centre D = two 38 x 140 mm studs at 305 mm on centre 
Notes to Table A-31: 


(1) A roof dead load of 0.5 kPa has been assumed. The Table does not apply where the stud supports additional loads from heavy 
roofing materials such as concrete tiles or clay roofing tiles. 
(2) Wall construction shall conform to the requirements of Sentence 9.23.10.1.(2). 
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2012 BUILDING CODE FOR HOUSING Division B Table A-32 


) Table A-32 
Sizes for Northern Species No. 2 Grade Exterior Wall Studs With Brick Veneer 
Forming Part of Sentence 9.23.10.1.(2) 


Stud Size and Spacing 


MOUNT, Wing Pressure. L100) Kreg een na UAE BA atl uch ADE Relate) BUR ag en tee Le ee Oe ee 
Supported Roof Length, m | Supported Roof Length, m | Supported Roof Lenath, m | Supported Roof Length, m 


Specified Roof Snow 
Load, kPa 


C 
C 


C 
C 


ao 


3.8 
C 


C 
C 


3.0 
C 
C 
C 
C 
D 
C 


C 
C 
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3 4 5 7 BAS eee 
Legend - Stud Size and Spacing 

A = 38x 140 mm at 406 mm on centre C= two 38 x 140 mm studs at 406 mm on centre 

B = 38x 140 mm at 305 mm on centre D = two 38 x 140 mm studs at 305 mm on centre 

Notes to Table A-32: 


(1) Aroof dead load of 0.5 kPa has been assumed. The Table does not apply where the stud supports additional loads from heavy 
roofing materials such as concrete tiles or clay roofing tiles. 
(2) Wall construction shall conform to the requirements of Sentence 9.23.10.1.(2). 
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Table A-33 Division B 2012 BUILDING CODE FOR HOUSING 


Table A-33 4 
Sizes for Northern Species No. 2 Grade Exterior Wall Studs With Siding 
Forming Part of Sentence 9.23.10.1.(2) 


pecified Roof Snow upported Roof Length, m | Supported Roof Length, m | Supported Roof Length, m | Supported Roof Length, m 
Load, kPa 


Cena ter sve | fOger) Postperl tr Odes | Toe |? WOU |) 30 sile 60 7 
@: Sane e sae ear oe eae ee eta ee 
40 46 A A A A A A B ae aes 
fies= Ses casa rcee. 
513 B 
C C C C G C D 
fecal spat pore es tenes ae ae 
eRe Neste eS Ss Ses wer miele ae a ee ra 
5) B B B B 
g C 7 ¥ P 
8 A 
eT a ae eee re cn eel 
20 4.6 A A A A A A B B 
5.0 . B E 2 B C C 
OM) B [pf 5 —— 
5.6 C sore : C C C 
Se a caaleeeoel ee 
25 46 A A A A A A B este sary 
; 5.0 A B B B B Be comma | 
AR C C C C See ee D D 
2 A A A A A 
“4 a 7—4-| © 
= =-=-=-=-======—= 
o, 
C C C C D aa ea 
Legend - Stud Size and Spacing 
A = 38x 140 mm at 406 mm on centre C = two 38 x 140 mm studs at 406 mm on centre 
B = 38 x 140 mm at 305 mm on centre D = two 38 x 140 mm studs at 305 mm on centre 
Notes to Table A-33: 


(1) Aroof dead load of 0.5 kPa has been assumed. The Table does not apply where the stud supports additional loads from heavy 
roofing materials such as concrete tiles or clay roofing tiles. 
(2) Wall construction shall conform to the requirements of Sentence 9.23.10.1.(2). 
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Table A-34 
Minimurn Number of 38 x 89 mm Spruce-Pine-Fir Stud Posts in 
Exterior Stud Walls Supporting Girder Trusses and Roof Beams @) 
Forming Part of Sentence 9.23.10.7.(2) 


Minimum hue & ee 
S 


ported m Supported Length, m Supported Length, m | Sup ported Length, m 
SACI Ta MARL LECURE ee LAD AIL 


2 
2 Sul Calmo alo 
3 a ed Dd 4/5 
3 Sts ft ae 5 Wh 3 i A 
5 3d 4 Rh ee eS 
5 3 | 5 nie. 
5 4 mee, 
5 fe} et 
ina ims 
Oy Pg FR fe, FR 
havo shad s 
5 wh 4 
4/5 4 
5 4 5 
ried Sal Bal eda tg 
bate] ~ ie] =| | 
fap ft 
Pel eee 
ECol-s |= 2-e (ee 4el aoe So Oe EO Oe TE a 122 | Sion 14m 


Notes to Table A-34: 

(1) Aroof dead load of 0.62 kPa has been assumed. 

(2) Roof beams require a minimum bearing length of 89 mm. 

(3) Girder trusses require a minimum bearing length of 89 mm unless otherwise specified by the truss manufacturer. 
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Table A-35 Division B 


Table A-35 
Minimum Number of 38 x 140 mm Spruce-Pine-Fir Stud Posts in 


Exterior Stud Walls Supporting Girder Trusses and Roof Beams2) 


Forming Part of Sentence 9.23.10.7.(2) 


Specified Roof Snow Load, kPa 


RT a MI a 
', | Supported Length, m | Supported Length, m | Supported Length, m | Supported Length, m | Supported a m 


Minimum Number of Studs 
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Notes to Table A-35: 


(2) Roof beams require a minimum bearing length of 140 mm. 


(1) Aroof dead load of 0.62 kPa has been assumed. 


(3) Girder trusses require a minimum bearing length of 140 mm unless otherwise specified by the truss manufacturer. 
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Stud 
ee 


— 


Table A-36 
Minimum Number of 38 x 89 mm Northern Species Stud Posts in 
Exterior Stud Walls Supporting Girder Trusses and Roof Beams 2°) 
Forming Part of Sentence 9.23.10.7.(2) 


Fd Ed Ee 
2 

Pe pee ee eee | 

rane ale ea be la ie eo | 

Sool eae bee nae] ae peli etd] 

rari Peperebers teres telciielele stl al | 


pica ff ed 
ro 


Wee headless) alloca eae tallied 
foot | 2 [3f4]{sfel{7]s] afro] [1] 3] v4] 15 | 16] 17 | 18 | 19] 20 | at | 22 | 
Notes to Table A-36: 
(1) Aroof dead load of 0.62 kPa has been assumed. 


(2) Roof beams require a minimum bearing length of 89 mm. 
(3) Girder trusses require a minimum bearing length of 89 mm unless otherwise specified by the truss manufacturer. 
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Table A-37 
Minimum Number of 38 x 140 mm Northern Species Stud Posts in 
Exterior Stud Walls Supporting Girder Trusses and Roof Beams‘) 
Forming Part of Sentence 9.23.10.7.(2) 
Minimum Number of Studs 


Table A-37 Division B 


ere | tt ee ts 
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Supported Length, m | Supported Length, m | Supported Length, m 


2A TROLS TSOL 24 S6L 4b 160 2d psbA T SOT 2s 56 Tte eo ee 8 


i) 
(2 SEES Ras Gea Beas ae 


Specified Roof Snow Load, kPa 


[aisiee era 
Prhebiseerr 
Poppies spre 
Perse best rsees sme 
Prpbb reper pscrrrt 
Poor pppretrs sete 


Supported Length, m | Supported Length, m 


3.6 
28.0" 
8.4 
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(3) Girder trusses require a minimum bearing length of 140 mm unless otherwise specified by the truss manufacturer. 


(2) Roof beams require a minimum bearing length of 140 mm. 


(1) Aroof dead load of 0.62 kPa has been assumed. 


Notes to Table A-37: 
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Part 12 


Resource Conservation and Environmental 
Integrity 


Section 12.1. General 


12.1.1. Application 


12.1.1.1. Scope 


(1) ‘The scope of this Part shall be as described in Subsection 1.1.2. of Division A. 


12.1.1.2. Application 


(1) This Part applies to resource conservation and environmental integrity in the design and construction of buildings. 


Section 12.2. Energy Efficiency, Carbon Dioxide 
Equivalents and Peak Electric Demand 


12.2.1. Energy Efficiency Design 


12.2.1.1. Energy Efficiency Design Before January 1, 2017 
(1) ‘This Article applies to construction for which a permit has been applied for before January 1, 2017. 


(3) Except as provided in Sentence (4), the energy efficiency of a building or part of a building of residential occupancy that is 

within the scope of Part 9 and is intended for occupancy on a continuing basis during the winter months shall, 

(a) meet the performance level that is equal to a rating of 80 or more when evaluated in accordance with NRCan, “EnerGuide 
for New Houses: Administrative and Technical Procedures’, or 

(b) conform to Chapters 1 and 2 of MMAH Supplementary Standard SB-12, “Energy Efficiency for Housing”. 


(4) This Article does not apply to, 
(b) a building that does not use electrical power or fossil fuel, 


(c) amanufactured building described in Article 9.1.1.9., or 
(d) aseasonal recreational building described in Section 9.36. or 9.38. 


12.2.1.2. Energy Efficiency Design After December 31, 2016 
(1) This Article applies to construction for which a permit has been applied for after December 31, 2016. 
(2) Except as provided in Sentences (3) and (4), the energy efficiency of all buildings shall, 


(a) be designed to exceed by not less than 13% the energy efficiency levels required by Sentence 12.2.1.1.(2), or 
(b) conform to Division 1 and Division 3 or 5 of MMAH Supplementary Standard SB-10, “Energy Efficiency Requirements”. 
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(3) Except as provided in Sentence (4), the energy efficiency of a building or part of a building of residential occupancy that is 4 
within the scope of Part 9 and is intended for occupancy on a continuing basis during the winter months shall, 

(a) be designed to exceed by not less than 15% the energy efficiency levels required by Sentence 12.2.1.1.(3), or 

(b) conform to Chapters 1 and 3 of MMAH Supplementary Standard SB-12, “Energy Efficiency for Housing”. 


(4) This Article does not apply to, 

(a) afarm building, 

(b) a building that does not use electrical power or fossil fuel, 

(c) amanufactured building described in Article 9.1.1.9., or 

(d) aseasonal recreational building described in Section 9.36. or 9.38. 


Section 12.3. Energy Efficiency for Buildings of 
Residential Occupancy Within the Scope of 
Part 9 


12.3.1. General 


12.3.1.1. Application 


(1) This Section applies to the energy efficiency of a building or part of a building of residential occupancy that is within the 
scope of Part 9 and is intended for occupancy on a continuing basis during the winter months. 


12.3.1.2. Windows and Sliding Glass Doors id 


(1) ‘The energy rating and the overall coefficient of heat transfer required for windows and sliding glass doors shall be 

determined in conformance with, 

(a) CAN/CSA-A440.2, “Fenestration Energy Performance’, or 

(b) NFRC 100, “Procedure for Determining Fenestration Product U-factors” and NFRC 200, “Procedure for Determining 
Fenestration Product Solar Heat Gain Coefficient and Visible Transmittance at Normal Incidence”. 


12.3.1.3. Temperature Control in Dwelling Units 


(1) Except as provided in Sentence (3) and except where space heating energy is provided by a solid fuel-burning appliance 
or a ground source heat pump, the indoor air temperature in a dwelling unit shall be controlled by at least one programmable 
thermostatic control device. 


(2) ‘The programmable thermostatic control device required in Sentence (1) shall, 
(a) allow the setting of different air temperatures for at least, 
(i) four time periods per day, and 
(ii) two different day-types per week, 
(b) include a manual override, and 
(c) allow the setting of the air temperature to, 
(i) 13°C or lower in heating mode, and 
(ii) 29°C or higher in cooling mode, where air-conditioning is provided. 


(3) A manual thermostatic control device is permitted if it, 


(a) controls a heating or cooling system where the heating or cooling capacity is not more than 2 kW, or 
(b) serves an individual room or space. « 
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© 12.3.1.4. Hot Water Piping Insulation 


(1) Hot water pipes that are vertically connected to a hot water storage tank shall have heat traps on both inlet and outlet 
piping as close as practical to the tank, except where the tank, 

(a) has an integral heat trap, or 

(b) serves a recirculating system. 


(2) The first 2.5 m of hot water outlet piping of a hot water storage tank serving a non-recirculating system shall be insulated 
to provide a thermal resistance of not less than RSI 0.62. 


(3) ‘The inlet pipe of a hot water storage tank between the heat trap and the tank serving a non-recirculating system shall be 
insulated to provide a thermal resistance of not less than RSI 0.62. 


12.3.1.5. Residential Furnaces After December 31, 2014 


(1) Sentence (2) applies to construction for which a permit has been applied for after December 31, 2014. 


(2) A furnace serving a dwelling unit shall be equipped with a brushless direct current motor. 


12.3.1.6. Energy Supply for Kitchen and Laundry Facilities After 


December 31, 2014 
(1) ‘This Article applies to construction for which a permit has been applied for after December 31, 2014. 


(2) In order to supply energy to cooking appliances and clothes dryers, every kitchen and laundry space shall be 
provided with, 

(a) an electrical outlet, 

(b) anatural gas line, or 

(c) apropane line. 


Section 12.4. Water Efficiency 


12.4.1. General 


12.4.1.1. Plumbing Systems 


(1) All buildings shall conform to the water efficiency requirements of Subsection 7.6.4. 
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7.6.4. Water Efficiency 


7.6.4.1. Water Supply Fittings 


(1) The flow rates of fittings that supply water to a fixture shall not exceed the maximum flow rates at the test pressures listed 
for that fitting in Table 7.6.4.1. 


(2) Sentence (1) does not apply to a fixture located in a heritage building. 


Table 7.6.4.1. 
Maximum Flow Rates for Water Supply Fittings 
Forming Part of Sentence 7.6.4.1.(1) 


Levey Fel i dane ls OEMS Hoot esnianos gr IS) saline (0 
Kitchen Faucet” Ski auare EE Ome Reese ee el S41 eae 
[ShowerHeads in Residential Occupancy | 78 | SH 
[ShowerHeads in Other Occupancies | TH 


7.6.4.2. Plumbing Fixtures 


(1) Water closets and urinals shall be certified to CAN/CSA-B45.0, “General Requirements for Plumbing Fixtures”. 


(2) Except as provided in Sentence (3), the flush cycle for each fixture that is a water closet or urinal shall not exceed the 
maximum water consumption per flush cycle listed for that fixture in Table 7.6.4.2.A. (See Appendix A.) 


Table 7.6.4.2.A. 
Maximum Water Consumption per Flush Cycle for oe Fixtures 
Forming Part of Sentence 7.6.4.2.(2 


Maximum aos Consumption per 


Water Closet (Tank Type 
yr Cosel ark Type) —________6__ 


Water Closet (Direct Flush 


Usnl (Tank Type 
Urinal (Direct Fushi 


Notes to Table 7.6.4.2.A.: 
(1) Urinals equipped with automatic flushing devices shall be controlled to 
prevent unnecessary flush cycles during building down time. 


(3) In buildings classified as Group C occupancy, the flush cycle for each fixture that is a water closet or urinal shall not exceed 
the maximum water consumption per flush cycle listed for that fixture in Table 7.6.4.2.B. 


(4) Sentences (2) and (3) do not apply to a fixture located in an existing building where the chief building official is satisfied 
that compliance with the requirement is impracticable because of maintenance or operational difficulties. (See Appendix A.) 
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& Table 7.6.4.2.B. 
Maximum Water Consumption per Flush Cycle for Sanitary Fixtures in a Group C Occupancy 
Forming Part of Sentence 7.6.4.2.(3) 


Maximum Water Consumption per Flush Cycle, LPF 


re 


Notes to Table 7.6.4.2.B.: 


(1) Water closets which provide a dual flush cycle option of both 4.1 LPF or less and 6.0 LPF are deemed to comply. 
(2) Urinals equipped with automatic flushing devices shall be controlled to prevent unnecessary flush cycles during 
building down time. 
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Part 1 


General 


Section 1.1. Administration 
1.1.1. Administration 


1.1.1.1. Conformance with Administrative Requirements 


(1) This Code shall be administered in conformance with the Act. 


Section 1.2. Design and General Review 
1.2.1. Design 


1.2.1.1. Design (See Appendix A.) 


(1) Where the foundations of a building are to be constructed below the level of the footings of an adjacent building and 
within the angle of repose of the soil, as drawn from the bottom of the footings, the foundations shall be designed by a suitably 
qualified and experienced person. 


1.2.2. General Review 


1.2.2.1. General Review by Architect or Professional Engineer (See Appendix A.) 


(2) A person who intends to construct or have constructed a building or part of it required by Sentences (1) and (4) to (9) to be 
reviewed by an architect, professional engineer or both, shall ensure that an architect, professional engineer or both are retained 
to undertake the general review of the construction of the building in accordance with the performance standards of the 
Ontario Association of Architects or the Association of Professional Engineers of Ontario, as applicable, to determine whether 
the construction is in general conformity with the plans, sketches, drawings, graphic representations, specifications and other 
documents that form the basis for the issuance of a permit under section 8 of the Act or any changes to it authorized by the 
chief building official. 


(3) The architect, professional engineer or both who have been retained to undertake the general review of the construction of 
a building, shall forward copies of written reports arising out of the general review to the chief building official or registered code 
agency, as the case may be. 


(4) Where the foundations of a building are to be constructed below the level of the footings of an adjacent building and within 


the angle of repose of the soil, as drawn from the bottom of the footings, the construction of the foundations shall be reviewed 
by a professional engineer. 
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Section 1.3. Permits and Inspections @ 


1.3.1. Permits 


1.3.1.1. Requirement for Permits 


(1) A person is exempt from the requirement to obtain a permit under section 8 of the Act, 

(a) for the demolition of a building located on a farm, 

(b) subject to Sentence (2), for the construction or demolition of a building in territory without municipal organization, or 
(c) for the construction of a Class 1 sewage system. 


(2) The exemption in Clause (1)(b) from the requirement to obtain a permit does not apply to the construction of a sewage 
system in territory without municipal organization. 


4 es Pas > Applications for Permits Under Section 8 of the Act 
(1) An application for a permit under section 8 of the Act to construct or demolish a building shall be made by, 
(a) the owner of the property on which the proposed construction or demolition is to take place, or 
(b) the authorized agent of the owner referred to in Clause (a). 


(2) An application referred to in Sentence (1) shall be in a form approved by the Minister. 


(3) In Sentence (1), 


“owner” includes, in respect of the property on which the construction or demolition will take place, the registered owner, a 
lessee and a mortgagee in possession. @ 


1:3:1.0: Period Within Which a Permit is Issued or Refused 


(1) Subject to Sentences (2) and (3) and unless the circumstances set out in Sentence (6) exist, if an application for a permit 
under subsection 8(1) of the Act that meets the requirements of Sentence (5) is submitted to a chief building official, the 

chief building official shall, within the time period set out in Column 2 of Table 1.3.1.3. corresponding to the class of building 
described in Column 1 of Table 1.3.1.3. for which the application is made, 

(a) issue the permit, or 

(b) refuse to issue the permit and provide in writing all of the reasons for the refusal. 


(3) Ifan application for a permit under subsection 8(1) of the Act proposes construction or demolition of a building described 

in Sentence (4), the time period for the purposes of Sentence (1) shall be the longer of, 

(a) 10 days, and 

(b) the time period corresponding to the class of the building described in Column 1 of Table 1.3.1.3. that the building 
described in Sentence (4) serves, if any. 


(4) <A building referred to in Sentence (3) is, 

(a) astructure occupying an area of 10 m?’ or less that contains plumbing, including the plumbing appurtenant to it, 
(b) plumbing not located in a structure, 

(c) asewage system, or 

(d) astructure designated in Article 1.3.1.1. of Division A. 


(5) The requirements that an application for a permit under subsection 8(1) of the Act must meet for the purposes of 

Sentence (1) are, 

(a) that the application is made in the form described in Sentence 1.3.1.2.(2), 

(b) that the applicant for the permit is a person described in Clause 1.3.1.2.(1)(a) or (b), (& 
(c) that all applicable fields on the application form and required schedules are completed, 

(d) that all required schedules are submitted with the application, 
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(e) that payment is made of all fees that are required, under the applicable by-law, resolution or regulation made under clause 
7(1)(c) of the Act, to be paid when the application is made, and 
(f) that the applicant has declared in writing that, 
(i) the application meets all the requirements set out in Clauses (a) to (e), 
(ii) the application is accompanied by the plans and specifications prescribed by the applicable by-law, resolution or 
regulation made under clause 7(1)(b) of the Act, 

(iii) the application is accompanied by the information and documents prescribed by the applicable by-law, resolution 
or regulation made under clause 7(1)(b) of the Act which enable the chief building official to determine whether the 
proposed building, construction or demolition will contravene any applicable law, and 

(iv) the proposed building, construction or demolition will not contravene any applicable law. 


(6) ‘The chief building official is not required to make a decision within the time period required by Sentence (1) with respect 
to an application that meets the requirements of Sentence (5) if the chief building official, 
(a) determines that, 
(i) the application is not accompanied by the plans, specifications, information and documents referred to in 
Subclauses (5)(f)(ii) and (iii), or 
(ii) the proposed building, construction or demolition will contravene any applicable law, and 
(b) advises the applicant of his or her determination and provides in writing the reasons for the determination within two 
days. 


(7) Subject to Sentences (9) and (10), the time period described in Sentences (1) to (3) and in Clause (6)(b) shall begin on 
the day following the day on which an application that meets the requirements of Sentence (5) is submitted to the chief building 


official. 


(8) The time periods described in Column 2 of Table 1.3.1.3. and in Clause (6)(b) shall not include Saturdays, holidays and all 
other days when the offices of the principal authority are not open for the transaction of business with the public. 


(9) ‘The time period in Sentence (10) applies where, 

(a) an application is made for the construction of a building that is served by a sewage system, 

(b) construction is proposed in respect of the sewage system that serves the building, and 

(c) aboard of health, conservation authority, planning board or the council of an upper-tier municipality is responsible for 
the enforcement of the provisions of the Act and this Code related to the sewage system under section 3.1 of the Act or 
pursuant to an agreement under section 6.2 of the Act. 


(10) The time period described in Sentences (1) to (3) and in Clause (6)(b) for an application referred to in Clause (9)(a) shall 
begin on the day following the later of, 

(a) the day on which an application that meets the requirements of Sentence (5) is submitted to the chief building official, and 
(b) the day on which a permit for the construction of the sewage system referred to in Clause (9)(b) is issued. 
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Table 1.3.1.3. & 
Period Within Which Permit Shall be Issued or Refused 
Forming Part of Article 1.3.1.3. 


Time Period 


Item Class of Building 


(a) Adetached house, semi-detached house, townhouse, or row house where no dwelling unit is located 
above another dwelling unit. 

(b) A detached structure that serves a building described in Clause (a) and does not exceed 55 m? in 
building area. 


Column 1 


1.3.1.5. Conditional Permits 


(1) The chief building official shall not issue a conditional permit for any stage of construction under subsection 8(3) 
of the Act unless compliance with the following applicable laws has been achieved in respect of the proposed building or 
construction: 
(a) regulations made by a conservation authority under clause 28(1)(c) of the Conservation Authorities Act with respect to 
permission of the authority for the construction of a building or structure if, in the opinion of the authority, the control of 
flooding, erosion, dynamic beaches or pollution or the conservation of land may be affected by the development, 
(b) section 5 of the Environmental Assessment Act with respect to the approval of the Minister or the Environmental Review 
Tribunal to proceed with an undertaking, 
(c) subsection 24(3) of the Niagara Escarpment Planning and Development Act & 


(2) For the purposes of issuing a conditional permit under subsection 8(3) of the Act, a person is exempt from the 
requirement in clause 8(3)(a) of the Act of compliance with by-laws passed under sections 34 and 38 of the Planning 
Act where, 

(a) acommittee of adjustment has made a decision under section 45 of the Planning Act authorizing one or more minor 
variances from the provisions of any by-laws made under sections 34 and 38 of that Act, 

(b) such minor variance or variances result in the achievement of full compliance with such by-laws, and 

(c) no person informed the committee of adjustment of objections to the minor variances either in writing or in person at the 
hearing of the application. 


(3) For the purposes of issuing a conditional permit under subsection 8(3) of the Act, a person is exempt from the 
requirement in clause 8(3)(a) of the Act of compliance with by-laws passed under sections 34 and 38 of the Planning Act where 
the construction in respect of which the conditional permit is issued is required in order to comply with an order issued under 
subsection 21(1) of the Fire Protection and Prevention Act, 1997 or under subsection 15.9(4) of the Act. 


(4) A permit issued under subsection 8(3) of the Act shall indicate its conditional nature. 


4.3.1.6. Information to be Given to Tarion Warranty Corporation 


(1) This Article prescribes, for the purposes of subsection 8(8.1) of the Act, the information relating to permits issued under 
section 8 of the Act and the applications for those permits that the chief building official is required to give to Tarion Warranty 
Corporation and the time within which the information is required to be given. 


(2) The chief building official shall give the following information to Tarion Warranty Corporation with respect to permits 
issued under section 8 of the Act in respect of the construction of buildings described in Sentence (4), 
(a) the dates the permits are issued and the numbers or other identifying symbols for the permits, and S&S 
(b) the information contained in the application forms submitted in respect of the permits, other than the information 
contained in the schedules or other attachments to the application forms. 
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Ss) (3) Despite Sentence (2), the chief building official is not required to give to Tarion Warranty Corporation information which 
relates to the extension or material alteration or repair of an existing building. 


(4) The buildings referred to in Sentence (2) are any building whose proposed use is classified as a Group C major occupancy 
and which is not a boarding, lodging or rooming house or a building containing a hotel. 


(5) The chief building official shall give the information described in Sentence (2) within 45 days after the day on which the 
permits to which the information relates are issued. 


(6) ‘The time period described in Sentence (5) shall not include Saturdays, holidays and all other days when the offices of the 
principal authority are not open for the transaction of business with the public. 


1.3.2. Site Documents 


1.3.2.1, Permit Posting 


(1) Where a permit has been issued pursuant to the Act, the person to whom it is issued shall have the permit or a copy of it 
posted at all times during construction or demolition in a conspicuous place on the property in respect of which the permit was 
issued. 


1.3.2.2. Documentation on Site 


(1) The person in charge of the construction of the building shall keep and maintain on the site of the construction, 
(a) at least one copy of drawings and specifications certified by the chief building official or a person designated by the chief 
building official to be a copy of those submitted with the application for the permit to construct the building, together with 
vy) changes that are authorized by the chief building official or a person designated by the chief building official, 
(b) copies of authorizations of the Building Materials Evaluation Commission on the basis of which the permit was 
issued, and 
(c) copies of rulings of the Minister, made under clause 29(1)(a) or (c) of the Act, on the basis of which the permit was issued. 


1.3.3. Occupancy of Buildings 


13:3:2; Conditions for Residential Occupancy 


(1) A person may occupy or permit to be occupied a building intended for residential occupancy that has not been fully 
completed at the date of occupation provided that, 
(a) the building, 
(i) is of three or fewer storeys in building height and has a building area not exceeding 600 m’, 
(ii) has not more than 1 dwelling unit above another dwelling unit, 
(iii) has not more than 2 dwelling units sharing a common means of egress, and 
(iv) has no accommodation for tourists, 
(b) the following building components and systems are complete, operational and inspected: 
(i) required exits, handrails and guards, fire alarm and detection systems, and fire separations, 
(ii) required exhaust fume barriers and self-closing devices on doors between an attached or built-in garage and a 
dwelling unit, 
(iii) water supply, sewage disposal, lighting and heating systems, and 
(iv) protection of foamed plastics required by Article 9.10.17.10. of Division B, 
(c) the following building components and systems are complete, operational, inspected and tested: 
(i) water systems, 
(ii) building drains and building sewers, and 
=) (iii) drainage systems and venting systems, and 
| (d) where applicable, the building conforms to Article 9.1.1.7. of Division B. 
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(2) 


Sentence (1) does not apply in respect of the occupancy of a building to which Article 1.3.3.4. applies. © 


423-010; Notification 


(1) 


Where a person has occupied or permitted the occupancy of a building under Article 1.3.3.1. or 1.3.3.2., such person shall 


notify the chief building official forthwith upon completion of the building. 


1.3.3.4. Occupancy Permit — Certain Buildings of Residential Occupancy 


(1) 


No person shall occupy or permit to be occupied a building described in Sentence (3), or part of it, unless the chief 


building official or a person designated by the chief building official has issued a permit authorizing occupation of the building or 
part of it in accordance with Sentence (4). 


(2) 


This Article does not apply in respect of the occupancy of an existing building, or part of it, that has been subject to 


extension or material alteration or repair. 


(3) 
(a) 
(b) 
(c) 
(d) 


(4) 


A building referred to in Sentence (1) is a building intended for residential occupancy that, 
is of three or fewer storeys in building height and has a building area not exceeding 600 m’, 
has no accommodation for tourists, 

does not have a dwelling unit above another dwelling unit, and 

does not have any dwelling units sharing a common means of egress. 


The chief building official or a person designated by the chief building official shall issue a permit authorizing occupation of 


a building described in Sentence (3), where, 


(a) 
(b) 
(c) 
(d) 


(e) 
(f) 


(g) 


(h) 
(i) 


the structure of the building with respect to the dwelling unit to be occupied is substantially complete and ready to be used 
for its intended purpose, 
the building envelope, including, but not limited to, cladding, roofing, windows, doors, assemblies requiring fire- & 
resistance ratings, closures, insulation, vapour barriers and air barriers, with respect to the dwelling unit to be occupied, is 
substantially complete, 
the walls enclosing the dwelling unit to be occupied conform to Sentence 9.25.2.3.(7) of Division B, 
required electrical supply is provided for the dwelling unit to be occupied, 
required firefighting access routes to the building have been provided and are accessible, 
the following building components and systems are complete and operational for the dwelling unit to be occupied: 
(i) required exits, floor access and egress systems, handrails, guards, smoke alarms, carbon monoxide alarms and fire 
separations, including, but not limited to, fire stopping, 
(ii) required exhaust fume barriers and self-closing devices on doors between an attached or built-in garage and the 
dwelling unit, 

(iii) water supply, sewage disposal, lighting and heating systems, and 

(iv) protection of foamed plastics required by Article 9.10.17.10. of Division B, 
the following building components and systems are complete, operational and tested for the dwelling unit to be occupied: 

(i) water system, 

(ii) building drain and building sewer, and 

(iii) drainage system and venting system, 
required plumbing fixtures in the dwelling unit to be occupied are substantially complete and operational, and 
where applicable, the building conforms to Article 9.1.1.7. of Division B with respect to the dwelling unit to be occupied. 


1.3.4. Fire Department Inspection 


1.3.4.1. 


(1) 


of this Code respecting fire safety matters to an inspector who is the chief of the fire department of the municipality, the chief 


Fire Department Approval 


Subject to Sentence (2), if the council of a municipality assigns specific responsibility for the enforcement of any portion 


building official shall not issue a permit to construct a building unless the inspector approves the drawings submitted with the 
application for the permit as complying with that portion of this Code. 
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(2) 
(a) 


(b) 


If a registered code agency has been appointed under clause 4.1(4)(a) or (c) of the Act, 

a municipality shall not assign responsibility under Sentence (1) to the chief of the fire department with respect to a 
building for which the registered code agency has been appointed, and 

any assignment of responsibility under Sentence (1) with respect to a building for which the registered code agency is 
appointed shall be cancelled as of the date of the appointment. 


1.3.5. Notices and Inspections 


1.3.5.1. Prescribed Notices 
(1) This Article sets out the notices that are required under section 10.2 of the Act. 
(2) The person to whom a permit under section 8 of the Act is issued shall notify the chief building official or, where a 
registered code agency is appointed under the Act in respect of the construction to which the notice relates, the registered code 
agency of, 
(a) readiness to construct footings, 
(b) substantial completion of footings and foundations prior to commencement of backfilling, 
(c) substantial completion of structural framing and ductwork and piping for heating and air-conditioning systems, if the 


(d) 


(e) 
(f) 
(g) 


(h) 
(i) 


(1) 
(m) 
(n) 
(0) 


(p) 


1.3.5.2. 


(1) 


building is within the scope of Part 9 of Division B, 
substantial completion of structural framing and roughing-in of heating, ventilation, air-conditioning and air-contaminant 
extraction equipment, if the building is not a building to which Clause (c) applies, 
substantial completion of insulation and vapour barriers, 
substantial completion of air barrier systems, 
substantial completion of all required fire separations and closures and all fire protection systems including standpipe, 
sprinkler, fire alarm and emergency lighting systems, 
substantial completion of fire access routes, 
readiness for inspection and testing of, 
(i) building sewers and building drains, 

(ii) water service pipes, 

(iii) fire service mains, 

(iv) drainage systems and venting systems, 

(v) the water distribution system, and 

(vi) plumbing fixtures and plumbing appliances, 
readiness to construct the sewage system, 
substantial completion of the installation of the sewage system before the commencement of backfilling, 
substantial completion of installation of plumbing not located in a structure, before the commencement of backfilling, 
completion of construction and installation of components required to permit the issue of an occupancy permit under 
Sentence 1.3.3.1.(3) or to permit occupancy under Sentence 1.3.3.2.(1), if the building or part of the building to be 
occupied is not fully completed, and 
completion of construction and installation of components required to permit the issue of an occupancy permit under 
Sentence 1.3.3.4.(4). 


Additional Notices 


A by-law, resolution or regulation made by a principal authority under clause 7(1)(e) of the Act may require that notice 


of one or more of the following stages of construction be given by the person to whom a permit is issued under section 8 of the 


Act: 
(a) 
(b) 


(c) 


commencement of construction of the building, 
substantial completion of structural framing for each storey, if the building is a type of building that is within the scope of 
Division B, other than Part 9, 
commencement of construction of, 
(i) masonry fireplaces and masonry chimneys, 
(ii) factory-built fireplaces and allied chimneys, or 
(iii) stoves, ranges, space heaters and add-on furnaces using solid fuels and allied chimneys, 
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(d) substantial completion of interior finishes, © 
(e) substantial completion of heating, ventilating, air-conditioning and air-contaminant extraction equipment, 
(f) substantial completion of exterior cladding, 
(g) substantial completion of site grading, 
(h) substantial completion of the pool deck and dressing rooms for a public pool or public spa and readiness for inspection of 
the emergency stop system for a public pool or public spa, 
(i) completion and availability of drawings of the building as constructed, and 
(j) completion of a building for which an occupancy permit is required under Article 1.3.3.4. 


1.3.5.3. Prescribed Inspections 


(1) Except as provided in Sentence (2), an inspector or registered code agency, as the case may be, shall, not later than two days 
after receipt of a notice given under Sentence 1.3.5.1.(2), undertake a site inspection of the building to which the notice relates. 


(2) Where a notice given under Sentence 1.3.5.1.(2) relates to matters described in Clause 1.3.5.1.(2)(1) or (m), an inspector or 
registered code agency, as the case may be, shall, not later than five days after receipt of the notice, undertake a site inspection of 
the sewage system to which the notice relates. 


(3) When undertaking an inspection required under Sentence (1) or (2), the inspector or registered code agency, as the case 
may be, may consider reports concerning whether the building or a part of the building complies with the Act or this Code. 


(4) ‘The time periods referred to in Sentences (1) and (2) shall begin on the day following the day on which the notice is given. 


(5) ‘The time periods referred to in Sentences (1) and (2) shall not include Saturdays, holidays and all other days when the 
offices of the principal authority are not open for the transaction of business with the public. 


1.3.5.4. Construction of Sewage Systems & 


(1) The following information is prescribed for the purposes of subsection 15.12(3) of the Act and must be provided to the 
chief building official before the commencement of the construction of a sewage system: 
(a) the information described in Sentence 3.3.4.1.(2) as it relates to, 
(i) the person registered under Article 3.3.3.2., and 
(ii) the person with the qualifications described in Clause 3.3.3.2.(1)(a) who will supervise construction on-site of the 
sewage system, and 
(b) the name and telephone number of the representative of the person described in Subclause (a)(i) who may be contacted 
by the chief building official in respect of the construction of the sewage system. 


1.3.5.5. Orders 


(1) An order issued under subsection 12(2), 13(1) or (6), 14(1) or 15.10.1(2) or clause 18(1)(f) of the Act shall be in a form 
approved by the Minister. 


1.3.6. As Constructed Plans 


1.3.6.1. Application (See Appendix A.) 


(1) Where a by-law, resolution or regulation has been made by a principal authority under clause 7(1)(g) of the Act, the 
chief building official may require that as constructed plans for the whole of, or any part or system of, a building or any class of 
buildings be provided by the persons responsible for the construction. 
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ie Section 1.4. Search Warrant 


1.4.1. Forms 


1.4.1.1. Information & Warrant Forms 


(1) An information to obtain a warrant to enter and search a building, receptacle or place under subsection 21(1) of the Act 
shall be in Form 1.4.1.1.A. 


(2) A warrant to enter and search a building, receptacle or place under subsection 21(1) of the Act shall be in Form 1.4.1.1.B. 
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FORM 1.4.1.1.A. 


INFORMATION TO OBTAIN SEARCH WARRANT UNDER SECTION 21 OF THE BUILDING CODE ACT, 1992 


ONTARIO COURT OF JUSTICE 
PROVINCE OF ONTARIO 


This is the information of 


of 


Building Code Act, 1992 


(name) 


> 


I have reasonable ground to believe and do believe that the offence of 


Section 


(address) 


place, namely, 


(occupation) 


contrary to Building Code Act, 1992 


has been committed and that the entry into and search of a certain building, receptacle or 


(building, receptacle or place) 


of 


will afford the following evidence: 


, at 


(owner) 


(address) 


(describe evidence to be searched for, including things to be seized, if any) 
relevant to the commission of the offence. 


And I further say that my grounds for so believing are: 


Therefore, I request that a search warrant be issued to 


Check 
appropriate 
box 


ES 


O 


Sworn before me at 


this 


be Ontario 


day of 


enter into and search the said 


(building, receptacle or place) 


for the said evidence. 


enter into and search the said 


(building, receptacle or place) 


for the said evidence and to seize the 


following things: 


(describe things to be seized) 


Informant 


Provincial Judge or Justice of the Peace in and for the Province of Ontario 
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® FORM 1.4.1.1.B. 
SEARCH WARRANT UNDER SECTION 21 OF THE BUILDING CODE ACT, 1992 


Building Code Act, 1992 


ONTARIO COURT OF JUSTICE 
PROVINCE OF ONTARIO 


To: 


> 


Whereas, on the information on oath of , | am satisfied that there is 


reasonable ground to believe that the offence of 


contrary to Building Code Act, 1992 Section has been committed and that 


(describe evidence to be searched for, including things to be seized, if any) 


that there is reasonable ground to believe will afford evidence of the said offence may be found 


at 


(building, receptacle or place) 


of , at 
(owner) (address) 


hereinafter called the premises. 


“) This is therefore to authorize you to enter such 


(name or location of building, receptacle or place) 


between the hours of 6:00 a.m. and 9:00 p.m., or 


(time warrant to be executed) 


C] and to search for the said evidence. 


Check 
appropriate 
box 
LJ and to search for the said evidence and to seize the following 
things: 
(describe things to be seized) 

and carry them before me or another Provincial Judge or Justice of the Peace so that they may be dealt 

with according to the law. 
This warrant expires on the day of ; , a day not later than the fifteenth 
day after its issue. 
Issued at , 
this day of ; 


Provincial Judge or Justice of the Peace in and for the Province of Ontario 
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Part 2 © 


Alternative Solutions, Disputes, Rulings 
and Interpretations 


Section 2.1. Alternative Solutions 


2.1.1. Documentation of Alternative Solutions 


2.1.1.1. Documentation 


(1) The person proposing the use of an alternative solution shall provide documentation to the chief building official or 

registered code agency that, 

(a) identifies applicable objectives, functional statements and acceptable solutions, and 

(b) establishes on the basis of past performance, tests described in Article 2.1.1.2. or other evaluation that the proposed 
alternative solution will achieve the level of performance required under Article 1.2.1.1. of Division A. 


(2) The documentation described in Sentence (1) shall include information about relevant assumptions, limiting or 
restricting factors, testing procedures, studies or building performance parameters, including any commissioning, operational 
and maintenance requirements. 


2.1-1e 1 1eSts 
(1) Where no published test method to establish the suitability of an alternative solution proposed under Article 2.1.1.1. 
exists, then the tests used for the purposes of that Article shall be designed to simulate or exceed anticipated service conditions 
or shall be designed to compare the performance of the material or system with a similar material or system that is known to be 


acceptable. 


(2) ‘The results of tests or evaluations based on test standards, other than as described in this Code, may be used for the 
purposes of Sentence (1), if the alternate test standards provide comparable results. 


Section 2.2. Building Code Commission 


2.2.1. Hearings 


262-143 Divisions 


(1) The Building Code Commission may sit in two or more divisions simultaneously so long as a quorum of each division 
is present. 
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ae) ply ed Single Member 


(1) One member of the Building Code Commission may, with the approval of the chair or vice-chair, hear and determine any 
dispute set out in Sentence (2) and, for that purpose, the member has all the jurisdiction and powers of the Commission. 


(2) The disputes referred to in Sentence (1) are, 

(a) any dispute described in clause 24(1)(a) of the Act respecting the sufficiency of compliance with technical requirements of 
this Code related to sewage systems, and 

(b) any dispute described in clause 24(1)(b) or (c) of the Act. 


Bieiles: Time Period 


(1) A hearing to decide a dispute described in Clause 2.2.1.2.(2)(b) shall be held not more than five days after the 
Commission receives an application for a hearing in a form approved by the Commission. 


(2) ‘The time period described in Sentence (1) commences on the day after the Commission receives the application and 
excludes Saturdays, holidays and all other days when the offices of the Government of Ontario are not open for the transaction 
of business with the public. 


2.2.1.4. Eligibility 


(1) ‘The following relationships to a registered code agency are prescribed for the purposes of clause 23(3)(d) of the Act as 

relationships to a registered code agency that make a person ineligible to be a member of the Commission: 

(a) the person is registered under Article 3.4.3.2. as a registered code agency, 

(b) the person is an officer, director, partner or employee of a registered code agency, or 

(c) the person is engaged by a registered code agency to perform functions under the Act on behalf of the registered code 
agency. 


yr a oe Application Fee 


(1) ‘The fee on an application to the Building Code Commission under subsection 24(1.1) of the Act is, 

(a) $170, for 2014, and 

(b) the amount determined in accordance with Sentences (2) and (3) rounded to the nearest dollar, for 2015 and subsequent 
calendar years. 


(2) Onand after January 1, 2015, the fee for a calendar year is the fee for the previous calendar year adjusted by the 
percentage change from year to year in the Consumer Price Index for Ontario (All-Items) as reported monthly by Statistics 
Canada under the authority of the Statistics Act (Canada), averaged over the 12-month period that ends on March 31 of the 
previous calendar year, rounded to the first decimal point. 


(3) Despite Sentence (2), if the percentage change results in a negative amount, the fee for a calendar year shall remain at the 
same level as the previous calendar year. 


Section 2.3. Building Materials Evaluation Commission 


2.3.1. Application Fee 


2.0: 1545 Application Fee 


2) (1) The fee on an application to the Building Materials Evaluation Commission is $950.00. 
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Section 2.4. Rulings and Interpretations a) 


2.4.1. Minister’s Rulings — Innovative Materials, Systems or Building 
Designs 


2.4.1.1. Designated Materials Evaluation Bodies 


(1) The following body is designated as a materials evaluation body for the purposes of clause 29(1)(a) of the Act: Canadian 
Construction Materials Centre of the National Research Council of Canada. 


24.152. Fee 


(1) The fee on a request for a ruling under clause 29(1)(a) of the Act is, 

(a) $560, for 2014, and 

(b) the amount determined in accordance with Sentences (2) and (3) rounded to the nearest dollar, for 2015 and subsequent 
calendar years. 


(2) Onand after January 1, 2015, the fee for a calendar year is the fee for the previous calendar year adjusted by the 
percentage change from year to year in the Consumer Price Index for Ontario (All-Items) as reported monthly by Statistics 
Canada under the authority of the Statistics Act (Canada), averaged over the 12-month period that ends on March 31 of the 
previous calendar year, rounded to the first decimal point. 


(3) Despite Sentence (2), if the percentage change results in a negative amount, the fee for a calendar year shall remain at the 
same level as the previous calendar year. 


2.4.2. Minister’s Rulings — Alternative Materials, Systems or Building © 
Designs 


2.4.2.1; Criteria 


(1) Sentence (2) sets out criteria to be followed by the Minister when making a ruling under clause 29(1)(c) of the Act to 
approve the use of an alternative material, system or building design. 


(2) The Minister’s approval of the use of an alternative material, system or building design referred to in Sentence (1) may be 

granted only if the approval is consistent with, 

(a) a decision of the Building Code Commission in respect of a dispute described in clause 24(1)(a) of the Act, 

(b) an approval of the use of the material, system or building design in the whole of another province or territory in 
accordance with the law of that province or territory, or 

(c) arevision of the CCBFC NRCC 53301, “National Building Code of Canada’, or the CCBFC NRCC 53302, “National 
Plumbing Code of Canada’, that has been approved by the Canadian Commission on Building and Fire Codes. 


2.4.3. Interpretations By Minister 
2.4.3.1. Interpretations By Minister 


(1) Every interpretation issued by the Minister under section 28.1 of the Act shall be made available to the public, 
(a) by posting the interpretation on the Building Code website, and 
(b) by providing a written copy of the interpretation on receipt of a request for it. 
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Part 4 


Transition, Amendments, Revocation and 
Commencement 


Section 4.1. Transition Rule 


4.1.1. Transition, January 2014 


4,1;1.1: Transition Rule 


(1) Subject to Sentence (2), Ontario Regulation 350/06 (Building Code) made under the Act, as it read on December 31, 
2013, is deemed to continue in force with respect to construction for which a permit has been applied for before 
January 1, 2014. 


(2) Sentence (1) does not apply unless the construction is commenced within six months after the permit is issued. 
4.1.2. Transition, January 2015 


4.1.2.1. Transition Rule 


(1) Subject to Sentence (2), this Regulation, as it read on December 31, 2014, is deemed to continue in force with respect to 
construction for which a permit has been applied for before January 1, 2015. 


(2) Sentence (1) does not apply unless the construction is commenced within six months after the permit is issued. 


Section 4.3. Revocation 


4.3.1. Revocation 


Araatae Revocation 


(1) Ontario Regulation 350/06 is revoked. 


Section 4.4. Commencement 


4.4.1. Commencement 


4.4.1.1. Effective Dates 


(1) Subject to Sentences (2) and (3), this Regulation comes into force on January 1, 2014. 
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@ SB-1 Climatic and Seismic Data 


Introduction 


The great diversity of climate in Ontario has a considerable effect on the performance of buildings; consequently, building 
design must reflect this diversity. This Supplementary Standard briefly describes how climatic design values are computed and 
provides recommended design data for a number of cities, towns, and lesser populated locations. Through the use of such data, 
appropriate allowances can be made for climate variations in different localities of Ontario and the 2012 Building Code can be 
applied provincially. 


The climatic design data provided in this Supplementary Standard are based on weather observations collected by the 
Atmospheric Environment Service, Environment Canada. The climatic design data have been researched and analyzed for 
the Canadian Commission on Building and Fire Codes by Environment Canada, and appear at the end of this Supplementary 
Standard in Table 1.2, Design Data for Selected Locations in Ontario. 


As it is not practical to list values for all municipalities in Ontario, recommended climatic design values for locations not listed 
can be obtained by contacting the Atmospheric Environment Service, Environment Canada, 4905 Dufferin Street, Downsview, 
Ontario M3H 5T4, (416) 739-4365. It should be noted, however, that these recommended values may differ from the values 
accepted by municipal building authorities based on local experience. 


The information on seismic hazard in spectral format has been provided by the Geological Survey of Canada of Natural 
Resources Canada. Information for municipalities not listed may be obtained through the Natural Resources Canada Web site at 
www.EarthquakesCanada.ca, or by writing to the Geological Survey of Canada at 7 Observatory Crescent, Ottawa, Ontario KIA 
OY3, or at P.O. Box 6000, Sidney, B.C. V8L 4B2. 


9 General 


The choice of climatic elements tabulated in this Supplementary Standard and the form in which they are expressed have been 
dictated largely by the requirements for specific values in several sections of the 2012 Building Code. These elements include 
the Ground Snow Loads, Wind Pressures, Design Temperatures, Heating Degree-Days, One-Day and 15-Minute Rainfalls, the 
Annual Total Precipitation values and Seismic Data. The following notes briefly explain the significance of these particular 
elements in building design, and indicate which weather observations were used and how they were analyzed to yield the 
required design values. 


In Table 1.2, Design Data for Selected Locations in Ontario, design weather recommendations and elevations are listed for 

over 230 locations, which have been chosen based on a variety of reasons. Many incorporated cities and towns with significant 
populations are included unless located close to larger cities. For sparsely populated areas, many smaller towns and villages are 
listed. Other locations have been added to the list when the demand for climatic design recommendations at these sites has 

been significant. The named locations refer to the specific latitude and longitude defined by the Gazetteer of Canada (Natural 
Resources Canada), available from Publishing and Depository Services Canada, Public Works and Government Services Canada, 
Ottawa, Ontario KIA OSS. The elevations are given in metres and refer to heights above sea level. 


Almost all of the weather observations used in preparing Table 1.2 were, of necessity, observed at inhabited locations. To 
estimate design values for arbitrary locations, the observed or computed values for the weather stations were mapped 

and interpolated appropriately. Where possible, adjustments have been applied for the influence of elevation and known 
topographical effects. Such influences include the tendency of cold air to collect in depressions, for precipitation to increase with 
elevation, and for generally stronger winds near large bodies of water. Elevations have been added to the Table because of their 
potential to significantly influence climatic design values. 


Since interpolation from the values in Table 1.2 to other locations may not be valid due to local and other effects, Environment 

Canada will provide climatic design element recommendations for locations not listed in Table 1.2. Local effects are particularly 

significant in mountainous areas, where the values apply only to populated valleys and not to the mountain slopes and high 
Dd passes, where very different conditions are known to exist. 
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Changing and Variable Climates en) 


Climate is not static. At any location, weather and climatic conditions vary from season to season, year to year, and over longer 
time periods (climate cycles). This has always been the case. Evidence is mounting that the climates of Ontario are changing 
and will continue to change significantly in the future. When estimating climatic design loads, this variability can be considered 
using appropriate statistical analysis, data records spanning sufficient periods, and meteorological judgement. The analysis 
generally assumes that the past climate will be representative of the future climate. 


Past and ongoing modifications to atmospheric chemistry (from greenhouse gas emissions and land use changes) are expected 
to alter most climatic regimes in the future despite the success of the most ambitious greenhouse gas mitigation plans.“ 

Some regions could see an increase in the frequency and intensity of many weather extremes, which will accelerate weathering 
processes. Consequently, many buildings will need to be designed, maintained and operated to adequately withstand ever 
changing climatic loads. 


Similar to global trends, the last decade in Canada was noted as the warmest in instrumented record. Canada has warmed, 

on average, at almost twice the rate of the global average increase, while the western Arctic is warming at a rate that is 
unprecedented over the past 400 years.“°) Mounting evidence from Arctic communities indicates that rapid changes to climate 
in the North have resulted in melting permafrost and impacts from other climate changes have affected nearly every type of 
built structure. Furthermore, analyses of Canadian precipitation data shows that many regions of the country have, on average, 
also been tending towards wetter conditions.” In the United States, where the density of climate monitoring stations is greater, 
a number of studies have found an unambiguous upward trend in the frequency of heavy to extreme precipitation events, with 
these increases coincident with a general upward trend in the total amount of precipitation. Climate change model results, based 
on an ensemble of global climate models worldwide, project that future climate warming rates will be greatest in higher latitude 
countries such as Canada.” 


January Design Temperatures & 


A building and its heating system should be designed to maintain the inside temperature at some pre-determined level. To 
achieve this, it is necessary to know the most severe weather conditions under which the system will be expected to function 
satisfactorily. Failure to maintain the inside temperature at the pre-determined level will not usually be serious if the 
temperature drop is not great and if the duration is not long. The outside conditions used for design should, therefore, not be the 
most severe in many years, but should be the somewhat less severe conditions that are occasionally but not greatly exceeded. 


The January design temperatures are based on an analysis of January air temperatures only. Wind and solar radiation also affect 
the inside temperature of most buildings and may need to be considered for energy-efficient design. 


The January design temperature is defined as the lowest temperature at or below which only a certain small percentage of the 
hourly outside air temperatures in January occur. In the past, stations with records from all or part of the period 


1951-66 formed the basis for calculation of the 2.5 and 1% January temperatures. Where necessary, the data were adjusted for 
consistency. Since most of the temperatures were observed at airports, design values for the core areas of large cities could be 
1 or 2°C milder, although the values for the fringe areas are probably about the same as for the airports. No adjustments were 
made for this urban heat island effect. The design values for the next 20 to 30 years will probably differ from these tabulated 
values due to year-to-year climate variability and global climate change resulting from the impact of human on atmospheric 
chemistry. 


The design temperatures were reviewed and updated using hourly temperature observations from stations for a 25-year period 

up to 2006 with at least 8 years of complete data. These data are consistent with data shown for Canadian locations in the 2009 
Handbook of Fundamentals” published by the American Society of Heating, Refrigerating, and Air-Conditioning Engineers 
(ASHRAE). The most recent 25 years of record were used to provide a balance between accounting for trends in the climate 

and the sampling variation owing to year-to-year variation. The 1% and 2.5% values used for the design conditions represent 

percentiles of the cumulative frequency distribution of hourly temperatures and correspond to January temperatures that are ce) 
colder for 8 and 19 hours, respectively, on average over the long term. 
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The 2.5% January design temperature is the value ordinarily used in the design of heating systems. In special cases, when 
the control of inside temperature is more critical, the 1% value may be used. Other temperature-dependent climatic design 
parameters may be considered for future issues of this document. 


July Design Temperatures 


A building and its cooling and dehumidifying system should be designed to maintain the inside temperature and humidity 
at certain pre-determined levels. To achieve this, it is necessary to know the most severe weather conditions under which the 
system is expected to function satisfactorily. Failure to maintain the inside temperature and humidity at the pre-determined 
levels will usually not be serious if the increases in temperature and humidity are not great and the duration is not long. The 
outside conditions used for design should, therefore, not be the most severe in many years, but should be the somewhat less 
severe conditions that are occasionally but not greatly exceeded. 


The summer design temperatures in this Supplementary Standard are based on an analysis of July air temperatures and 
humidities. Wind and solar radiation also affect the inside temperature of most buildings and may, in some cases, be more 
important than the outside air temperature. More complete summer and winter design information can be obtained from 
Environment Canada. 


The July design dry-bulb and wet-bulb temperatures were reviewed and updated using hourly temperature observations 

from stations for a 25-year period up to 2006. These data are consistent with data shown for Canadian locations in the 2009 
Handbook of Fundamentals” published by ASHRAE. As with January design temperatures, data from the most recent 25- 
year period were analyzed to reflect any recent climatic changes or variations. The 2.5% values used for the dry- and wet-bulb 
design conditions represent percentiles of the cumulative frequency distribution of hourly dry- and wet-bulb temperatures and 
correspond to July temperatures that are higher for 19 hours on average over the long term. 


Heating Degree-Days 


The rate of consumption of fuel or energy required to keep the interior of a small building at 21°C when the outside air 
temperature is below 18°C is roughly proportional to the difference between 18°C and the outside temperature. Wind speed, 
solar radiation, the extent to which the building is exposed to these elements and the internal heat sources also affect the heat 
required and may have to be considered for energy-efficient design. For average conditions of wind, radiation, exposure, and 
internal sources, however, the proportionality with the temperature difference generally still holds. 


Since the fuel required is also proportional to the duration of the cold weather, a convenient method of combining these 
elements of temperature and time is to add the differences between 18°C and the mean temperature for every day in the year 
when the mean temperature is below 18°C. It is assumed that no heat is required when the mean outside air temperature for the 
day is 18°C or higher. 


Although more sophisticated computer simulations using other forms of weather data have now almost completely replaced 
degree-day-based calculation methods for estimating annual heating energy consumption, degree-days remain a useful indicator 
of relative severity of climate and can form the basis for certain climate-related code requirements. 


The degree-days below 18°C were compiled for stations for the 25-year period ending in 2006. This analysis period is consistent 
with the one used to derive the design temperatures described above and with the approach used by ASHRAE."” 


A difference of only one Celsius degree in the mean annual temperature will cause a difference of 250 to 350 in the Celsius 
degree-days. Since differences of 0.5 of a Celsius degree in the mean annual temperature are quite likely to occur between two 
stations in the same town, heating degree-days cannot be relied on to an accuracy of less than about 100 degree-days. 


Heating degree-day values for the core areas of larger cities can be 200 to 400 degree-days less (warmer) than for the surrounding 


fringe areas. The observed degree-days, which are based on daily temperature observations, are often most representative of 
rural settings or the fringe areas of cities. 
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Climatic Data for Energy Consumption Calculations @ 


The climatic elements tabulated in this Supplementary Standard represent commonly used design values but do not include 
detailed climatic profiles, such as hourly weather data. Where hourly values of weather data are needed for the purpose of 
simulating the annual energy consumption of a building, they can be obtained from multiple sources, such as Environment 
Canada, Natural Resources Canada, the Regional Conservation Authority and other such public agencies that record this 
information. Hourly weather data are also available from public and private agencies that format this information for use with 
annual energy consumption simulation software; in some cases, these data have been incorporated into the software. 


Snow Loads 


The roof of a building should be able to support the greatest weight of snow that is likely to accumulate on it in many years. 
Some observations of snow on roofs have been made in Canada, but not enough to form the basis for estimating roof snow loads 
throughout the country. Similarly, observations of the weight, or water equivalent, of the snow on the ground have not been 
available in digital form in the past. The observations of roof loads and water equivalents are very useful, as noted below, but the 
measured depth of snow on the ground is used to provide the basic information for a consistent set of snow loads. 


The estimation of the design snow load on a roof from snow depth observations involves the following steps: 


The depth of snow on the ground, which has an annual probability of exceedance of 1-in-50, is computed. 

The appropriate unit weight is selected and used to convert snow depth to loads, S.. 

The load, S$, which is due to rain falling on the snow, is computed. 

Because the accumulation of snow on roofs is often different from that on the ground, adjustments are applied to the 
ground snow load to provide a design snow load on a roof. 


CS Pe ae 


The annual maximum depth of snow on the ground has been assembled from stations for which data has been recorded by 

the Atmospheric Environment Service (AES). The period of record used varied from station to station, ranging from 7 to 38 
years. These data were analyzed using a Gumbel extreme value distribution fitted using the method of moments") as reported by 
Newark et al. The resulting values are the snow depths, which have a probability of 1-in-50 of being exceeded in any one year. 


The unit weight of old snow generally ranges from 2 to 5 KN/m’, and it is usually assumed in Canada that 1 kN/m’ is the average 
for new snow. Average unit weights of the seasonal snow pack have been derived for different regions across the country and 
an appropriate value has been assigned to each weather station. Typically, the values average 2.01 kN/m’ east of the continental 
divide (except for 2.94 kN/m? north of the treeline), and range from 2.55 to 4.21 kN/m? west of the divide. The product of the 
1-in-50 snow depth and the average unit weight of the seasonal snow pack at a station is converted to the snow load (SL) in units 
of kilopascals (kPa). 


Except for the mountainous areas of western Canada, the values of the ground snow load at AES stations were normalized 
assuming a linear variation of the load above sea level in order to account for the effects of topography. They were then 
smoothed using an uncertainty-weighted moving-area average in order to minimize the uncertainty due to snow depth sampling 
errors and site-specific variations. Interpolation from analyzed maps of the smooth normalized values yielded a value for each 
location in Table 1.2, which could then be converted to the listed code values (S.) by means of an equation in the form: 


S,= smooth normalized SL + bZ 


where b is the assumed rate of change of SL with elevation at the location and Z is the location's elevation above mean sea level 
(MSL). Although they are listed in Table 1.2 of Design Data to the nearest tenth of a kilopascal, values of S, typically have an 
uncertainty of about 20%. Areas of sparse data in northern Canada were an exception to this procedure. In these regions, an 
analysis was made of the basic SL values. The effects of topography, variations due to local climates, and smoothing were all 
subjectively assessed. The values derived in this fashion were used to modify those derived objectively. 


Tabulated values cannot be expected to indicate all the local differences in S,. For this reason, especially in complex terrain areas, 
values should not be interpolated from Table 1.2 for unlisted locations. The values of Sin Table 1.2 apply for the elevation and e 
the latitude and longitude of the location, as defined by the Gazetteer of Canada. Values at other locations can be obtained from 
Environment Canada. 
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>) The heaviest loads frequently occur when the snow is wetted by rain, thus the rain load, S, was estimated to the nearest 
0.1 kPa and is provided in Table 1.2. When values of S,, are added to S,, this provides a 1-in-50-year estimate of the combined 
ground snow and rain load. The values of S, are based on an analysis from weather station values of the 1-in-50-year one- 
day maximum rain amount. This return period is appropriate because the rain amounts correspond approximately to the 
joint frequency of occurrence of the one-day rain on maximum snow packs. For the purpose of estimating rain on snow, the 
individual observed one-day rain amounts were constrained to be less than or equal to the snow pack water equivalent, which 
was estimated by a snow pack accumulation model reported by Bruce and Clark. 


The results from surveys of snow loads on roofs indicate that average roof loads are generally less than loads on the ground. The 
conditions under which the design snow load on the roof may be taken as a percentage of the ground snow load are given in 
Subsection 4.1.6. of Division B of the Building Code. The Code also permits further decreases in design snow loads for steeply 
sloping roofs, but requires substantial increases for roofs where snow accumulation may be more rapid due to such factors as 
drifting. Recommended adjustments are given in the User’s Guide - NBC 2010, Structural Commentaries (Part 4 of Division B). 


Annual Total Precipitation 


Total precipitation is the sum in millimetres of the measured depth of rainwater and the estimated or measured water equivalent 
of the snow (typically estimated as 0.1 of the measured depth of snow, since the average density of fresh snow is about 0.1 that of 
water). 


The average annual total precipitation amounts in Table 1.2 have been interpolated from an analysis of precipitation observations 
from stations for the 30-year period from 1961 to 1990. 


Annual Rainfall 


The total amount of rain that normally falls in one year is frequently used as a general indication of the wetness of a climate, and 
2) is therefore included in this Supplementary Standard. 


Rainfall Intensity 


Roof drainage systems are designed to carry off rainwater from the most intense rainfall that is likely to occur. A certain amount 
of time is required for the rainwater to flow across and down the roof before it enters the gutter or drainage system. This results 
in the smoothing out of the most rapid changes in rainfall intensity. The drainage system, therefore, need only cope with the 
flow of rainwater produced by the average rainfall intensity over a period of a few minutes, which can be called the concentration 
time. 


In Canada, it has been customary to use the 15-minute rainfall that will probably be exceeded on an average of once in 10 years. 
The concentration time for small roofs is much less than 15 minutes and hence the design intensity will be exceeded more 
frequently than once in 10 years. The safety factors in Part 7 of Division B of the Building Code will probably reduce the 
frequency to a reasonable value and, in addition, the occasional failure of a roof drainage system will not be particularly serious 
in most cases. 


The rainfall intensity values were updated for the 2012 edition of the Building Code using observations of annual maximum 
15-minute rainfall amounts from stations with 10 or more years of record, including data up to 2007 for some stations. Ten- 
year return period values - the 15-minute rainfall having a probability of 1-in-10 of being exceeded in any year- were calculated 
by fitting the annual maximum values to the Gumbel extreme value distribution using the method of moments. The updated 
values are compiled from the most recent short-duration rainfall intensity-duration-frequency (IDF) graphs and tables available 
from Environment Canada. 


It is very difficult to estimate the pattern of rainfall intensity in mountainous areas, where precipitation is extremely variable 


and rainfall intensity can be much greater than in other types of areas. Many of the observations for these areas were taken at 
> locations in valley bottoms or in extensive, fairly level areas. 


: pe Ontario 


Supplementary Standard SB-1 2012 BUILDING CODE FOR HOUSING 


One-Day Rainfall @ 


If for any reason a roof drainage system becomes ineffective, the accumulation of rainwater may be great enough in some cases to 
cause a significant increase in the load on the roof. In previous editions of this information, it had been common practice to use 
the maximum one-day rainfall ever observed for estimating the additional load. Since the length of record for weather stations 
in Canada is quite variable, the maximum one-day rainfall amounts in previous editions often reflected the variable length of 
record at nearby stations as much as the climatology. Asa result, the maximum values often differed greatly within relatively 
small areas where little difference should be expected. The current values have been standardized to represent the one-day 
rainfall amounts that have 1 chance in 50 of being exceeded in any one year or the 1-in-50-year return value one-day rainfalls. 


The one-day rainfall values were updated using daily rainfall observations from stations with 10 years or more of record, 
including data up to 2008 for some stations. The 50-year return period values were calculated by fitting the annual maximum 
one-day rainfall observations to the Gumbel extreme value distribution using the method of moments.” 


Rainfall frequency observations can vary considerably over time and space. This is especially true for mountainous areas, where 
elevation effects can be significant. In other areas, small scale intense storms or local influences can produce significant spatial 
variability in the data. Asa result, the analysis incorporates some spatial smoothing. 


Driving Rain Wind Pressure (DRWP) 


The presence of rainwater on the face of a building, with or without wind, must be addressed in the design and construction of 
the building envelope so as to minimize the entry of water into the assembly. Wind pressure on the windward faces of a building 
will promote the flow of water through any open joints or cracks in the facade. 


Driving rain wind pressure (DRWP) is the wind load that is coincident with rain, measured or calculated at a height of 10 m. 

The values provided in Table 1.2 represent the loads for which there is 1 chance in 5 of being reached or exceeded in any one 

year, or a probability of 20% within any one year. Approximate adjustments for height can be made using the values for C, given Gs 
in Sentence 4.1.7.1.(5) of Division B as a multiplier. 


Because of inaccuracies in developing the DRWP values related to the averaging of extreme wind pressures, the actual heights 
of recording anemometers, and the use of estimated rather than measured rainfall values, the values are considered to be higher 
than actual loads. Thus the actual probability of reaching or exceeding the DRWP in a particular location is less than 20% per 
year and these values can be considered to be conservative. 


DRWP can be used to determine the height to which wind will drive rainwater up enclosed vertical conduits. This provides a 
conservative estimate of the height needed for fins in window extrusions and end dams on flashings to control water ingress. 
This height can be calculated as: 


height of water, mm = DRWP/ 10, Pa 


Note that the pressure difference across the building envelope may be augmented by internal pressures induced in the building 
interior by the wind. These additional pressures can be estimated using the information provided in the Commentary entitled 
Wind Load and Effects of the User’s Guide - NBC 2010, Structural Commentaries (Part 4 of Division B). 


Wind Effects 


All structures need to be designed to ensure that the main structural system and all secondary components, such as cladding and 
appurtenances, will withstand the pressures and suctions caused by the strongest wind likely to blow at that location in many 
years. Some flexible structures, such as tall buildings, slender towers and bridges, also need to be designed to minimize excessive 
wind-induced oscillations or vibrations. 


At any time, the wind acting upon a structure can be treated as a mean or time-averaged component and as a gust or unsteady & 


component. For a small structure, which is completely enveloped by wind gusts, it is only the peak gust velocity that needs to 
be considered. For a large structure, the wind gusts are not well correlated over its different parts and the effects of individual 
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gusts become less significant. The User’s Guide - NBC 2010, Structural Commentaries (Part 4 of Division B) evaluates the mean 
pressure acting on a structure, provide appropriate adjustments for building height and exposure and for the influence of the 
surrounding terrain and topography (including wind speed-up for hills), and then incorporate the effects of wind gusts by means 
of the gust factor, which varies according to the type of structure and the size of the area over which the pressure acts. 


The wind speeds and corresponding velocity pressures used in the Code are regionally representative or reference values. The 
reference wind speeds are nominally one-hour averages of wind speeds representative of the 10 m height in flat open terrain 
corresponding to Exposure A or open terrain in the terminology of the User’s Guide - NBC 2010, Structural Commentaries (Part 
4 of Division B). The reference wind speeds and wind velocity pressures are based on long-term wind records observed at a large 
number of weather stations across Canada. 


Reference wind velocity pressures in previous versions of the Code were based mostly on records of hourly averaged wind 
speeds (i.e, the number of miles of wind passing an anemometer in an hour) from stations across Canada with 10 to 22 years 
of observations ending in the 1950s. The wind pressure values derived from these measurements represented true hourly wind 
pressures. 


The reference wind velocity pressures were reviewed and updated for the 2012 edition of the Building Code. The primary data 
set used for the analysis comprised wind records compiled from stations with hourly averaged wind speeds and from stations 
with aviation (one- or two-minute average) speeds or surface weather (ten-minute average) speeds observed once per hour at the 
top of the hour; the periods of record used ranged from 10 to 54 years. In addition, peak wind gust records from stations with 
periods of record ranging from 10 to 43 years were used. Peak wind gusts (gust durations of approximately 3 to 7 seconds) were 
used to supplement the primary once-per-hour observations in the analysis. 


Several steps were involved in updating the reference wind values. Where needed, speeds were adjusted to represent the 
standard anemometer height above ground of 10 m. The data from years when the anemometer at a station was installed on the 
top of a lighthouse or building were eliminated from the analysis since it is impractical to adjust for the effects of wind flow over 
the structure. (Most anemometers were moved to 10 m towers by the 1960s.) Wind speeds of the various observation types- 
hourly averaged, aviation, surface weather and peak wind gust — were adjusted to account for different measure durations to 
represent a one-hour averaging period and to account for differences in the surface roughness of flat open terrain at observing 
stations. 


The annual maximum wind speed data was fitted to the Gumbel distribution using the method of moments” to calculate hourly 
wind speeds having the annual probability of occurrence of 1-in-10 and 1-in-50 (10-year and 50-year return periods). The 
values were plotted on maps, then analyzed and abstracted for the locations in Table 1.2. 


The wind velocity pressures, q, were calculated in Pascals using the following equation: 
q=% pV’ 


where p is an average air density for the windy months of the year and V is wind speed in metres per second. While air density 
depends on both air temperature and atmospheric pressure, the density of dry air at 0°C and standard atmospheric pressure of 
1.2929 kg/m? was used as an average value for the wind pressure calculations. As explained by Boyd®, this value is within 10% 
of the monthly average air densities for most of Canada in the windy part of the year. 


As a result of the updating procedure, the 1-in-50 reference wind velocity pressures remain unchanged for most of the locations 
listed in Table 1.2; both increases and decreases were noted for the remaining locations. Many of the decreases resulted from 
the fact that anemometers at most of the stations used in the previous analysis were installed on lighthouses, airport hangers 
and other structures. Wind speeds on the tops of buildings are often much higher compared to those registered by a standard 
10 m tower. Eliminating anemometer data recorded on the tops of buildings from the analysis resulted in lower values at several 
locations. 
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Hourly wind speeds that have 1 chance in 10 and 50! of being exceeded in any one year were analyzed using the Gumbel extreme @ 
value distribution fitted using the method of moments with correction for sample size. Values of the 1-in-30-year wind speeds 

for locations in Table 1.2 were estimated from a mapping analysis of wind speeds. The 1-in-10- and 1-in-50-year speeds were 

then computed from the 1-in-30-year speeds using a map of the dispersion parameter that occurs in the Gumbel analysis.” 


Table 1.1 has been arranged to give pressures to the nearest one-hundredth of a kPa and their corresponding wind speeds. The 
value of “q” in kPa is assumed to be equal to 0.00064645 V’, where V is given in m/s. 


Seismic Hazard 


The parameters used to represent seismic hazard for specific geographical locations are the 5%-damped horizontal spectral 
acceleration values for 0.2, 0.5, 1.0, and 2.0 second periods and the horizontal Peak Ground Acceleration (PGA) value that have 
a 2% probability of being exceeded in 50 years. The four spectral parameters are deemed sufficient to define spectra closely 
matching the shape of the Uniform Hazard Spectra (UHS). Hazard values are 50th percentile (median) values based on a 
statistical analysis of the earthquakes that have been experienced in Canada and adjacent regions.“995"® The median was 
chosen over the mean because the mean is affected by the amount of epistemic uncertainty incorporated into the analysis. It 

is the view of the Geological Survey of Canada and the members of the Standing Committee on Earthquake Design that the 
estimation of the epistemic uncertainty is still too incomplete to adopt into the Code. 


The seismic hazard values were updated for the 2012 edition of the Building Code by replacing the quadratic fit that generated 

the 2006 Building Code values with a newly developed 8-parameter fit to the ground motion relations used for earthquakes 

in eastern, central and north-eastern Canada. In 2006, it was recognized that, while the quadratic fit provided a good 

approximation in the high-hazard zones, it was rather conservative at short periods, but not at long periods, for the low-hazard 

zones; however, as the design values are small in the low-hazard zones, the approximation was accepted. The 8-parameter fit 

gives a good fit across all zones. In general, PGA and short-period spectral values are reduced, while long-period values are 
increased. The 2012 values have the following engineering implications: geotechnical design levels (based on PGA values) are 
reduced, the design forces for short-period buildings are reduced, and the design forces for tall buildings are increased. Since \ 
zones of low seismicity cover a large part of the country, the seismic information for many of the localities listed in Table 1.2 has 
changed (often in a minor way). 


Further details regarding the representation of seismic hazard can be found in the Commentary on Design for Seismic Effects in 
the User’s Guide - NBC 2010, Structural Commentaries (Part 4 of Division B). 


1 Wind speeds that have a one-in-"n"-year chance of being exceeded in any year can be computed from the one-in-10 and 


one-in-50 return values in Table 1.2 using the following equation: & 
= Vi/s0 — —0. 
Vea eli? Vi/50 + 0.4565 Vj 19 +22 eh 
1.4565 11339 In (1-1/n) 
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SB-2 Fire-Performance Ratings 


Section 1 General 


This Supplementary Standard is based in large measure on Appendix D of the National Building Code of Canada 2010. The 
content of Appendix D was prepared on the recommendations of the Standing Committee on Fire Performance Ratings, which 
was established by the Canadian Commission on Building and Fire Codes (CCBFC) for this purpose. 


1a Introduction 
1.1.1. Scope 


(1) This fire-performance information is presented in a form closely linked to the performance requirements and the 
minimum materials specifications of the 2012 Building Code. 


(2) The ratings have been assigned only after careful consideration of all available literature on assemblies of common 
building materials, where they are adequately identified by description. The assigned values based on this information will, in 
most instances, be conservative when compared to the ratings determined on the basis of actual tests on individual assemblies. 


(3) The fire-performance information set out in this Supplementary Standard applies to materials and assemblies of materials 
which comply in all essential details with the minimum structural design standards described in Part 4 of Division B in the 
2012 Building Code. Additional requirements, where appropriate, are described in other Sections of this Supplementary 
Standard. 


(4) Section 2 of this Supplementary Standard assigns fire-resistance ratings for walls, floors, roofs, columns and beams related 
to CAN/ULC-S101, “Fire Endurance Tests of Building Construction and Materials’, and describes methods for determining 
these ratings. 


(5) Section 3 assigns flame-spread ratings and smoke developed classifications for surface materials related to CAN/ 
ULC-S102, “Test for Surface Burning Characteristics of Building Materials and Assemblies” and 

CAN/ULC-S102.2, “Test for Surface Burning Characteristics of Flooring, Floor Coverings, and Miscellaneous Materials and 
Assemblies”. 


(6) Section 4 describes noncombustibility in building materials when tested in accordance with CAN/ULC-S114, “Test for 
Determination of Non-Combustibility in Building Materials”. 


(7) Section 5 contains requirements for the installation of fire doors and fire dampers in fire-rated stud wall assemblies and 
the installation of fire stop flaps in fire-rated membrane ceilings. 


(8) Section 6 contains background information regarding fire test reports, obsolete materials and assemblies, assessment of 
archaic assemblies and the development of the component additive method. 
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1.1.2. Referenced Documents & 
(1) Where documents are referenced in this Supplementary Standard, they shall be the editions designated in Table 1.1.2. 


Table 1.1.2. 
Documents Referenced in SB-2 Fire-Performance Ratings 


Document Number Title of Document 
ANSI A208.1-2009 Particleboard Table 3.1.1.A 


ASTM C330-05 Lightweight Aggregates for Structural Concrete 1.4.3.(2) 

ASTM C1396 / C1396M-06a | Gypsum Board 1.5.1.; Table 3.1.1.A. 
Supplement to the National Building Code of Canada 1990 
CGSB 4-GP-36M-1978 Carpet Underlay, Fibre Type Table 3.1.1.B. 
CGSB CAN/CGSB-4.129-97 | Carpets for Commercial Use Table 3.1.1.B. 
CGSB CAN/CGSB-11.3-M87 | Hardboard Table 3.1.1.A. 


CGSB Trowel or Spray Applied Acoustical Material 
CSA Concrete Materials and Methods of Concrete Construction / Test 
Methods and Standard Practices for Concrete 


A23,1-09 / A23.2-09 


2.1.5. (2); 2.6.6.(1) 
A23.3-04 Design of Concrete Structures Table 2.6.6.B. 


CSA 


CSA 
CSA 


CSA 


A82.5-M1978 Structural Clay Non-Load-Bearing Tile 


A82.22-M1977 Gypsum Plasters 
CAN/CSA-A82.27- 
M91 


A82.30-M1980 
A82.31-M1980 
CAN/CSA-A165.1-04 


Gypsum Board 


CSA 


CSA 
CSA 
CSA 


Interior Furring, Lathing and Gypsum Plastering 


Gypsum Board Application 
Concrete Block Masonry Units 
Engineering Design in Wood 2.14.2.(1): 2Ali2s(2) 
Douglas Fir Plywood Table 3.1.1.A. 
Softwood Lumber 2.3.6.(2); Table 2.4.1. 
Canadian Softwood Plywood Table 3.1.1.A. 

Poplar Plywood Table 3.1.1.A. 
Construction Sheathing Table 3.1.1.A. 

OSB and Waferboard Table 3.1.1.A. 


2.6.6.(1); 2.6.6.(2) 
Table 2.6.6.B. 


Table 2.1.1. 


0151-09 
0153-M1980 
CAN/CSA-0325-07 
0437.0-93 


Design of Steel Structures 
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& Table 1.1.2. (Cont'd) 
Documents Referenced in SB-2 Fire-Performance Ratings 


Document Number Title of Document Code Reference 
NFPA 80-2007 Fire Doors and Other Opening Protectives 5.2.1.(1); 5.2.1.(2) 


CAN/ULC-S101-07 Fire Endurance Tests of Building Construction and Materials 


CAN/ULC-8102-07 Test for Surface Burning Characteristics of Building Materials 
and Assemblies 


LCs ee CAN/ULC-$102.2.07 | [est for Surface Burning Characteristics of Flooring, Floor 


Coverings, and Miscellaneous Materials and Assemblies Table 3.1.1.B. 
Test for Determination of Non-Combustibility in Building 1.1.1.(6) 
Materials AN ae. Ae 


ULC $505-1974 Fusible Links for Fire Protection Service Sioa 


Table 2.3.4.A. 
2 Table 2.3.4.D. 
CAN/ULC-S702-09 Mineral Fibre Thermal Insulation for Buildings 2.3.5.(2); 2.3.5.(4) 
Table 2.6.1.E.; 6.4. 
CAN/ULC-S703-01 Cellulose Fibre Insulation (CFI) for Buildings 2.3.4.(5) 
U CAN/ULC-S706-02 Wood Fibre Thermal Insulation for Buildings Table 3.1.1.A. 


) 1.1.3. Applicability of Ratings 


CAN/ULC-S114-05 


ULC 
ULC 
ULC 
ULC 
ULC 
ULC 
ULC 

LC 


(1) The ratings shown in this documerit apply if more specific test values are not available. The construction of an assembly 
that is the subject of an individual test report must be followed in all essential details if the fire-resistance rating reported is to 
be applied for use with the Building Code. 


1.1.4. Higher Ratings 


(1) The authority having jurisdiction may allow higher fire-resistance ratings than those derived from this Supplementary 
Standard, where supporting evidence justifies a higher rating. Additional information is provided in summaries of published 
test information and the reports of fire tests carried out by the Institute for Research in Construction, National Research 
Council of Canada, included in Section 6, Background Information. 


1.1.5. Additional Information on Fire Rated Assemblies 


(1) Assemblies containing materials for which there is no nationally recognized standard are not included in this 
Supplementary Standard. Many such assemblies have been rated by Underwriters Laboratories (UL), Underwriters’ 
Laboratories of Canada (ULC) or Intertek Testing Services NA Ltd. (ITS). The UL “Fire Resistance Directory’, Volume 1, can 
be obtained from UL, 333 Pfingsten Road, Northbrook, Illinois 60062-2096 U.S.A. The ULC information is published in their 
“List of Equipment and Materials - Fire Resistance”. Copies of this document may be obtained from ULC, 7 Underwriters 
Road, Toronto, Ontario M1R 3B4. ITS’ Directory of Listed Products can be obtained from ITS, 3210 American Drive, 
Mississauga, Ontario L4V 1B3. 
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1.2. interpretation of Test Results 


1.2.1. Limitations 
(1) The fire-performance ratings set out in this Supplementary Standard are based on those that would be obtained from 
the standard methods of test described in the Building Code. The test methods are essentially a means of comparing the 
performance of one building component or assembly with another in relation to its performance in fire. 
(2) Since it is not practicable to measure the fire resistance of constructions in situ, they must be evaluated under some agreed 
test conditions. A specified fire-resistance rating is not necessarily the actual time that the assembly would endure in situ in a 
building fire, but is that which the particular construction must meet under the specified methods of test. 
(3) Considerations arising from departures in use from the conditions established in the standard test methods may, in some 
circumstances, have to be taken into account by the designer and the authority having jurisdiction. Some of these conditions 
are covered at present by the provisions of the Building Code. 
(4) For walls and partitions, the stud spacings previously specified as 16 and 24 inch on centre have been converted to 
406 and 610 mm respectively to represent actual stud spacing used in the field to accommodate modular sheathing panel 
dimensions. These metric dimensions are deemed to comply with test results based on reported stud spacing of 400 mm or 600 
mm on centre. 

1.3. Concrete 

1.3.1. Aggregates in Concrete 
(1) Low density aggregate concretes generally exhibit better fire performance than natural stone aggregate concretes. A series 
of tests on concrete masonry walls, combined with mathematical analysis of the test results, has allowed further distinctions 
between certain low density aggregates to be made. 

1.4. Types of Concrete 

1.4.1. Description 


(1) For purposes of this Supplementary Standard, concretes are described as Types S, N, L, L,, L,, L40S, L,20S or L,20S as 
described in Sentences (2) to (8). 


(2) Type S concrete is the type in which the coarse aggregate is granite, quartzite, siliceous gravel or other dense materials 
containing at least 30% quartz, chert or flint. 


(3) Type N concrete is the type in which the coarse aggregate is cinders, broken brick, blast furnace slag, limestone, calcareous 
gravel, trap rock, sandstone or similar dense material containing not more than 30% of quartz, chert or flint. 


(4) Type L concrete is the type in which all the aggregate is expanded slag, expanded clay, expanded shale or pumice. 
(5) Type L, concrete is the type in which all the aggregate is expanded shale. 
(6) Type L, concrete is the type in which all the aggregate is expanded slag, expanded clay or pumice. 


(7) Type L40S concrete is the type in which the fine portion of the aggregate is sand and low density aggregate in which the 
sand does not exceed 40% of the total volume of all aggregates in the concrete. 


(8) Type L,20S and Type L,20S concretes are the types in which the fine portion of the aggregate is sand and low density 
aggregate in which the sand does not exceed 20% of the total volume of all aggregates in the concrete. 
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ee) 1.4.2. Determination of Ratings 


(1) Where concretes are described as being of Type S, N, L, L, or L,, the rating applies to the concrete containing the 
aggregate in the group that provides the least fire resistance. If the nature of an aggregate cannot be determined accurately 
enough to place it in one of the groups, the aggregate shall be considered as being in the group that requires a greater thickness 
of concrete for the required fire resistance. 


1.4.3. Description of Aggregates 


(1) ‘The descriptions of the aggregates in Type S and Type N concretes apply to the coarse aggregates only. Coarse aggregate 
for this purpose means that retained on a 5 mm sieve using the method of grading aggregates described in CAN/CSA-A23.1 / 
A23.2, “Concrete Materials and Methods of Concrete Construction / Test Methods and Standard Practices for Concrete”. 


(2) Increasing the proportion of sand as fine aggregate in low density concretes requires increased thicknesses of material 
to produce equivalent fire-resistance ratings. Low density aggregates for Type L and Types L-S concretes used in loadbearing 
components shall conform to ASTM C330, “Lightweight Aggregates for Structural Concrete”. 


(3) Non-loadbearing low density components of vermiculite and perlite concrete, in the absence of other test evidence, shall 
be rated on the basis of the values shown for Type L concrete. 


1.5. Gypsum Wallboard 


ee Ie Types of Wallboard 


(1) Where the term gypsum wallboard is used in this Supplementary Standard, it is intended to include, in addition to 
gypsum wallboard, gypsum backing board and gypsum base for veneer plaster as described in 

(a) CSA A82.27-M, “Gypsum Board’, or 

(b) ASTM C1396 / C1396M, “Gypsum Board”. 


(2) Where the term Type X gypsum wallboard is used in this Supplementary Standard, it applies to special fire-resistant board 
as described in 

(a) CSA A82.27-M, “Gypsum Board’,or 

(b) ASTM C1396 / C1396M, “Gypsum Board”. 


1.6. Equivalent Thickness 


1.6.1. Method of Calculating 


(1) The thickness of solid-unit masonry and concrete described in this Supplementary Standard shall be the thickness of solid 
material in the unit or component thickness. For units that contain cores or voids, the Tables refer to the equivalent thickness 
determined in conformance with Sentences (2) to (10). 


(2) Where a plaster finish is used, the equivalent thickness of a wall, floor, column or beam protection shall be equal to the 
sum of the equivalent thicknesses of the concrete or masonry units and the plaster finish measured at the point that will give 
the least value of equivalent thickness. 


(3) Except as provided in Sentence (5), the equivalent thickness of a hollow masonry unit shall be calculated as equal to the 
actual overall thickness of a unit in millimetres multiplied by a factor equal to the net volume of the unit and divided by its 
gross volume. 


(4) Net volume shall be determined using a volume displacement method that is not influenced by the porous nature of 
the units. 


25 
ae Ontario 


Supplementary Standard SB-2 2012 BUILDING CODE FOR HOUSING 


(5) Gross volume of a masonry unit shall be equal to the actual length of the unit multiplied by the actual height of the unit ad 
multiplied by the actual thickness of the unit. 


(6) Where all the core spaces in a wall of hollow concrete masonry or hollow-core precast concrete units are filled with grout, 
mortar, or loose fill materials such as expanded slag, burned clay or shale (rotary kiln process), vermiculite or perlite, the 
equivalent thickness rating of the wall shall be considered to be the same as that of a wall of solid units, or a solid wall of the 
same concrete type and the same overall thickness. 


(7) The equivalent thickness of hollow-core concrete slabs and panels having a uniform thickness and cores of constant cross 
section throughout their length shall be obtained by dividing the net cross-sectional area of the slab or panel by its width. 


(8) The equivalent thickness of concrete panels with tapered cross sections shall be the cross section determined at a distance 
of 2 t or 150 mm, whichever is less, from the point of minimum thickness, where t is the minimum thickness. 


(9) Except as permitted in Sentence (10), the equivalent thickness of concrete panels with ribbed or undulating surfaces shall 
be 
(a) t, for s less than or equal to 2 t, 
(b) t+(4t/s - 1)(t, - t) for s less than 4 t and greater than 2 t, and 
(c) tfors greater than or equal to 4t 
where 


t 


minimum thickness of panel, 


t 


a 


average thickness of panel (unit cross-sectional area divided by unit width), and 


centre to centre spacing of ribs or undulations. 


S 


(10) Where the total thickness of a panel described in Sentence (9), exceeds 2 t, only that portion of the panel which is less © 
than 2 t from the non-ribbed surface shall be considered for the purpose of the calculations in Sentence (9). X 


1.7. Contribution of Plaster or Gypsum Wallboard Finish 
to Fire Resistance of Masonry or Concrete 


a Oy Ae Determination of Contribution 


(1) Except as provided in Sentences (2) to (5), the contribution of a plaster or gypsum wallboard finish to the fire resistance of 
a masonry or concrete wall, floor or roof assembly shall be determined by multiplying the actual thickness of the finish by the 
factor shown in Table 1.7.1., depending on the type of masonry or concrete to which it is applied. This corrected thickness shall 
then be included in the equivalent thickness as described in Subsection 1.6. 


(2) Where a plaster or gypsum wallboard finish is applied to a concrete or masonry wall, the calculated fire-resistance rating 
of the assembly shall not exceed twice the fire-resistance rating provided by the masonry or concrete because structural collapse 
may occur before the limiting temperature is reached on the surface of the non-fire-exposed side of the assembly. 


(3) Where a plaster or gypsum wallboard finish is applied only on the non-fire-exposed side of a hollow clay tile wall, no 
increase in fire resistance is permitted because structural collapse may occur before the limiting temperature is reached on the 
surface of the non-fire-exposed side of the assembly. 


(4) ‘The contribution to fire resistance of a plaster or gypsum wallboard finish applied to the non-fire-exposed side of a 
monolithic concrete or unit masonry wall shall be determined in conformance with Sentence (1), but shall not exceed 


0.5 times the contribution of the concrete or masonry wall. 


(5) When applied to the fire-exposed side, the contribution of a gypsum lath and plaster or gypsum wallboard finish to the 
fire resistance of masonry or concrete wall, floor or roof assemblies shall be determined from Table 2.3.4.A. or 2.3.4.B. (® 
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7) Table 1.7.1. 
Multiplying Factors for Masonry or Concrete Construction 


Type of Masonry or Concrete 

Cored Clay Brick, Clay Tile} Concrete Unit Masonry, 

Monolithic Concrete, Type} Type L, or L, 20S and 
L40S and Unit Masonry, Monolithic Concrete, 


Type of Surface 
Protection 


Solid Clay Brick, Unit 
Masonry and Monolithic 
Concrete, Type N or S 


Concrete Unit Masonry, 
Type L, 


Portland cement-sand 
plaster or lime sand 
plaster 


Gypsum-sand plaster, 
wood fibred gypsum 
plaster or gypsum 
wallboard 


Vermiculite or perlite 
aggregate plaster 1.75 1.50 1.25 1.25 


Wd dex Plaster 


(1) Gypsum plastering shall conform to CSA A82.30-M, “Interior Furring, Lathing and Gypsum Plastering”. 


(2) Portland cement-sand plaster shall be applied in 2 coats: the first coat containing 1 part Portland cement to 2 parts sand 
) by volume, and the second coat containing 1 part Portland cement to 3 parts sand by volume. 


(3) Plaster finish shall be securely bonded to the wall or ceiling. 


(4) ‘The thickness of plaster finish applied directly to monolithic concrete without metal lath shall not exceed 10 mm on 
ceilings and 16 mm on walls. 


(5) Where the thickness of plaster finish on masonry or concrete exceeds 38 mm, wire mesh with 1.57 mm diam wire and 
openings not exceeding 50 mm by 50 mm shall be embedded midway in the plaster. 


Adasde Attachment of Wallboard and Lath 


(1) Gypsum wallboard and gypsum lath finishes applied to masonry or concrete walls shall be secured to wood or steel 
furring members in conformance with Article 2.3.9. 


1.7.4. Sample Calculations 


(1) The following examples are included as a guide to the method of calculating the fire resistance of concrete or hollow 
masonry walls with plaster or gypsum wallboard protection: 


Example (1) 
A 3h fire-resistance rating is required for a monolithic concrete wall of Type S aggregate with a 20 mm gypsum-sand plaster 


finish on metal lath on each face. 
(a) The minimum equivalent thickness of Type S monolithic concrete needed to give a 3 h fire-resistance rating = 


9 158 mm (Table 2.1.1.). 
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(b) Since the gypsum-sand plaster finish is applied on metal lath, Sentence 1.7.1.(5) does not apply. Therefore, the id 
contribution to the equivalent thickness of the wall of 20 mm gypsum-sand plaster on each face of the concrete is 
20 x 1.25 = 25 mm (see Sentences 1.7.1.(1) to (4)). 

(c) The total contribution of the plaster finishes is 2 x 25 = 50 mm. 

(d) The minimum equivalent thickness of concrete required is 158 mm - 50 mm = 108 mm. 

(e) From Table 2.1.1., the 108 mm equivalent thickness of monolithic concrete gives a contribution of less than 1.5 h. 
This is less than half the rating of the assembly so that the conditions in Sentence 1.7.1.(2) are not met. Thus the 
equivalent thickness of monolithic concrete must be increased to 112 mm to give 1.5 h contribution. 

(f) The total equivalent thickness of the plaster finishes can then be reduced to 158 mm - 112 mm = 46 mm. 

(g) The total actual thickness of the plaster finishes required is therefore 46 mm + 1.25 = 37 mm (Sentences 17-T.(1) 
to (4)) or 18.5 mm on each face. 

(h) Since the thickness of the plaster finish on each face exceeds 16 mm, metal lath is still required (Sentence 1.7.2.(4)). 

(i) Since this wall is symmetrical with plaster on both faces, the contribution to fire resistance of the plaster finish on 
either face is limited to one-quarter of the wall rating by virtue of Sentence 1.7.1.(2). Under these circumstances, the 
conditions in Sentence 1.7.1.(4) are automatically met. 

Example (2) 


A 2h fire-resistance rating is required for a hollow masonry wall of Type N concrete with a 12.7 mm Type X gypsum wallboard 
finish on each face. 


(a) Since gypsum wallboard is used, Sentence 1.7.1.(5) applies. The 12.7 mm gypsum wallboard finish on the fire-exposed 
side is, therefore, assigned 25 min by using Table 2.3.4.A. 
(b) ‘The fire resistance required of the balance of the assembly is 120 min - 25 min = 95 min. 
(c) Interpolating between 1.5 h and 2 h in Table 2.1.1. for 95 min fire resistance, the equivalent thickness for hollow masonry 
units required is 95 mm + (18 mm x 5/30) = 95 mm + 3 mm = 98 mm. 
(d) ‘The contribution to the equivalent thickness of the wall of the 12.7 mm gypsum wallboard finish on the non-fire-exposed 
side using Table 1.7.1. = 12.7 x 1.25 = 16 mm. © 
(e) Equivalent thickness required of concrete masonry unit = 98 - 16 = 82 mm. be 
(f) The fire-resistance rating of a concrete masonry wall having an equivalent thickness of 82 mm = 1 h for 73 mm + 
(9 mm x 30/22) = 1h 12 min. As this is more than 1 h, the conditions of Sentence 1.7.1.(2) are met and the rating of 2 h 
is justified. 
Example (3) 


A 2h fire-resistance rating is required for a hollow masonry exterior wall of Type L,20S concrete with a 15.9 mm Type X gypsum 
wallboard finish on the non-fire-exposed side only. 


(a) 
(b) 


(c) 
(d) 


(e) 


According to Table 2.1.1., the minimum equivalent thickness for Type L,20S concrete masonry units needed to achieve a 2 
h rating is 94 mm. 

Since gypsum wallboard is not used on the fire-exposed side, Sentence 1.7.1.(5) does not apply. The contribution to the 
equivalent thickness of the wall by the 15.9 mm Type X gypsum wallboard finish applied on the 

non-fire-exposed side is 15.9 x 1 ~ 16 mm (see Sentence 1.7.1.(1) and Table 1.7.1.). 

Therefore, the equivalent thickness required of the concrete masonry unit is 94 - 16 = 78 mm. 

The contribution to fire resistance of a 78 mm L,20S concrete hollow masonry unit is 85 min. The contribution of the 
Type X gypsum wallboard finish is 120 - 85 = 35 min, which does not exceed half the 85 min contribution of the masonry 
unit or 42.5 min, so that the conditions in Sentence 1.7.1.(4) are met. 

The rating of the wall (120 min) is less than twice the contribution of the masonry unit (170 min) so that the conditions in 
Sentence 1.7.1.(2) are also met. 
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1.8. Tests on Floors and Roofs 
1.8.1. Exposure to Fire 


(1) All tests relate to the performance of a floor assembly or floor-ceiling or roof-ceiling assembly above a fire. It has been 
assumed on the basis of experience that fire on top will take a longer time to penetrate the floor than one below, and that the 
fire resistance in such a situation will be at least equal to that obtained from below in the standard test. 


1.9. Moisture Content 
1.9.1. Effect of Moisture 


(1) The moisture content of building materials at the time of fire test may have a significant influence on the measured fire 
resistance. In general, an increase in the moisture content should result in an increase in the fire resistance, though in some 
materials the presence of moisture may produce disruptive effects and early collapse of the assembly. 


(2) Moisture content is now controlled in standard fire test methods and is generally recorded in the test reports. In earlier 
tests, moisture content was not always properly determined. 


1.10. Permanence and Durability 
1.10.1. Test Conditions 


(1) ‘The ratings in this Supplementary Standard relate to tested assemblies and do not take into account possible changes or 
deterioration in use of the materials. The standard fire test measures the fire resistance of a sample building assembly erected 
for the test. No judgment as to the permanence or durability of the assembly is made in the test. 


41.41. Steel Structural Members 
1.11.1. Thermal Protection 


(1) Since the ability of a steel structural member to sustain the loading for which it was designed may be impaired because 
of elevated temperatures, measures shall be taken to provide thermal protection. The fire-resistance ratings, as established by 
the provisions of this Supplementary Standard, indicate the time periods during which the effects of heat on protected steel 
structural members are considered to be within acceptable limits. 


1.12. Restraint Effects 
1.12.1. Effect on Fire-Resistance Ratings 


(1) In fire tests of floors, roofs and beams, it is necessary to state whether the rating applies to a thermally restrained or 
thermally unrestrained assembly. Edge restraint of a floor or roof, structural continuity, or end restraint of a beam can 
significantly extend the time before collapse in a standard test. A restrained condition is one in which expansion or rotation 
at the supports of a load-carrying element resulting from the effects of fire is resisted by forces or moments external to the 
element. An unrestrained condition is one in which the load-carrying element is free to thermally expand and rotate at its 
supports. 


Whether an assembly or structural member can be considered thermally restrained or thermally unrestrained depends on the 
type of construction and location in a building. Guidance on this subject can be found in Appendix A1 of 

CAN/ULC-S101, “Fire Endurance Tests of Building Construction and Materials”. Different acceptance criteria also apply to 
thermally unrestrained and thermally restrained assemblies. These are described in CAN/ULC-S101. 
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The ratings for floors, roofs, and beams in this Supplementary Standard meet the conditions of CAN/ULC-S101, “Fire & 
Endurance Tests of Building Construction and Materials” for thermally unrestrained specimens. In a thermally restrained 

condition, the structural element or assembly would probably have greater fire resistance, but the extent of this increase can be 
determined only by reference to behavior in a standard test. 


Section 2 Fire-Resistance Ratings 
2.1. Masonry and Concrete Walls 
2.1.1. Minimum Equivalent Thickness for Fire-Resistance Rating 


(1) The minimum thicknesses of unit masonry and monolithic concrete walls are shown in Table 2.1.1. Hollow masonry 
units and hollow-core concrete panels shall be rated on the basis of equivalent thickness as described in Subsection 1.6. 


Table 2.1.1. 
Minimum Equivalent Thicknesses of Unit Masonry and Monolithic Concrete Walls Loadbearing and Non-Loadbearing, mm 


- £ Wall Fire-Resistance Rating 


Solid brick units (80% solid and over), actual overall thickness 63. lea76s.|~90. |, 8080! 128 


Cored brick units and hollow tile units (less than 80% solid), 
50 72 
equivalent thickness 


Solid and hollow concrete masonry units, equivalent thickness e 


Type S or N concrete) 
Type L,20S concrete 


Type L, concrete 


Type L,20S concrete 


Type L, concrete 


Monolithic concrete and concrete panels, equivalent thickness 


Type S concrete 


Type N concrete 


Type L40S or Type L concrete 
aS ne eee ee eee 


Notes to Table 2.1.1.: 
(1) See definition of equivalent thickness in Subsection 1.6. 


(2) Hollow concrete masonry units made with Type S or N concrete shall have a minimum compressive strength of 15 MPa based on net area, 
as defined in CAN/CSA-A165.1, “Concrete Block Masonry Units”. 


2.1.2. Applicability of Ratings 


(1) Ratings obtained as described in Article 2.1.1. apply to either loadbearing or non-loadbearing walls, except for walls 
described in Sentences (2) to (6). 


(2) Ratings for walls with a thickness less than the minimum thickness prescribed for loadbearing walls in this 
Supplementary Standard apply to non-loadbearing walls only. 
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es) (3) Masonry cavity walls (consisting of 2 wythes of masonry with an air space between) that are loaded to a maximum 
allowable compressive stress of 380 kPa have a fire resistance at least as great as that of a solid wall of a thickness equal to the 
sum of the equivalent thicknesses of the 2 wythes. 


(4) Masonry cavity walls that are loaded to a compressive stress exceeding 380 kPa are not considered to be within the scope 
of this Supplementary Standard. 


(5) A masonry wall consisting of 2 types of masonry units, either bonded together or in the form of a cavity wall, shall be 
considered to have a fire-resistance rating equal to that which would apply if the whole of the wall were of the material that 
gives the lesser rating. 


(6) Anon-loadbearing cavity wall made up of 2 precast concrete panels with an air space or insulation in the cavity between 
them shall be considered to have a fire-resistance rating as great as that of a solid wall of a thickness equal to the sum of the 
thicknesses of the 2 panels. 


21.0; Framed Beams and Joists 


(1) Beams and joists that are framed into a masonry or concrete fire separation shall not reduce the thickness of the fire 
separation to less than the equivalent thickness required for the fire separation. 


2.1.4. Credit for Plaster Thickness 


(1) On monolithic walls and walls of unit masonry, the full plaster finish on one or both faces multiplied by the factor shown 
in Table 1.7.1. shall be included in the wall thickness shown in Table 2.1.1., under the conditions and using the methods 
described in Subsection 1.7. 


2) 2.4.0: Walls Exposed to Fire on Both Sides 


(1) Except as permitted in Sentence (2), portions of loadbearing reinforced concrete walls, which do not form a complete fire 
separation and thus may be exposed to fire on both sides simultaneously, shall have minimum dimensions and minimum cover 
to steel reinforcement in conformance with Articles 2.8.2. to 2.8.5. 


(2) A concrete wall exposed to fire from both sides as described in Sentence (1) has a fire-resistance rating of 2 h if the 

following conditions are met: 

(a) its equivalent thickness is not less than 200 mm, 

(b) its aspect ratio (width/thickness) is not less than 4.0, 

(c) the minimum thickness of concrete cover over the steel reinforcement specified in Clause (d) is not less than 50 mm, 

(d) each face of the wall is reinforced with both vertical and horizontal steel reinforcement in conformance with either Clause 
10 or Clause 14 of CAN/CSA-A23.3, “Design of Concrete Structures’, 

(e) the structural design of the wall is governed by the minimum eccentricity (15 + 0.03h) specified in Clause 10,15.3.1. of 
CAN/CSA-A23.3, “Design of Concrete Structures’, and 

(f) the effective length of the wall, kl, is not more than 3.7 m 


where 
k = effective length factor obtained from CAN/CSA-A23.3, “Design of Concrete Structures’, 
| 


u 


2.2: Reinforced and Prestressed Concrete Floor and Roof Slabs 


unsupported length of the wall in metres. 


2.2045 Assignment of Rating 


) (1) Floors and roofs in a fire test are assigned a fire-resistance rating which relates to the time that an average temperature 
rise of 140°C or a maximum temperature rise of 180°C at any location is recorded on the unexposed side, or the time required 
for collapse to occur, whichever is the lesser. The thickness of concrete shown in Table 2.2.1.A. shall be required to resist the 


transfer of heat during the fire resistance period shown. 
Ontario 
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(2) The concrete cover over the reinforcement and steel tendons shown in Table 2.2.1.B. shall be required to maintain the 'd 
integrity of the structure and prevent collapse during the same period. 


Table 2.2.1.A. 
Minimum Thickness of Reinforced and Prestressed Concrete Floor or Roof Slabs, mm 


Fire-Resistance Rating 


Type S concrete 
Type N concrete 
Type L40S or Type L concrete 


Table 2.2.1.B. 
Minimum Concrete Cover Over Reinforcement in Concrete Slabs, mm 


Fire-Resistance Rating 


Type of Concrete 


Type S, N, L40S or L concrete 20 
Prestressed concrete slabs Type S, N, L40S or L 
Go Saga! 
RES EB Eas ries ld Cn a a 


yp dep By Be Floors With Hollow Units 


(1) The fire resistance of floors containing hollow units may be determined on the basis of equivalent thickness as described 
in Subsection 1.6. 


bidsoe Composite Slabs 


(1) For composite concrete floor and roof slabs consisting of one layer of Type S or N concrete and another layer of Type L40S 
or L concrete in which the minimum thickness of both the top and bottom layers is not less than 25 mm, the combined fire- 
resistance rating may be determined using the following expressions: 


(a) when the base layer consists of Type S or N concrete, 


R = 0.00018t? — 0.00009¢ et 


(b) when the base layer consists of Type L40S or L concrete, 
R =0.0001t? +0.0002d —0.0001d? + as 
where 
R = fire resistance of slab, h, 
total thickness of slab, mm, and 
d = thickness of base layer, mm. (@ 


I} 
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(2) Ifthe base course described in Sentence (1) is covered by a top layer of material other than Type S, N, L40S or L concrete, 
the top course thickness may be converted to an equivalent concrete thickness by multiplying the actual thickness by the 
appropriate factor listed in Table 2.2.3.A. This equivalent concrete thickness may be added to the thickness of the base course 
and the fire-resistance rating calculated using Table 2.2.1.A. 


(3) The minimum concrete cover under the main reinforcement for composite concrete floor and roof slabs with base slabs 
less than 100 mm thick shall conform to Table 2.2.3.B. For base slabs 100 mm or more thick, the minimum cover thickness 
requirements of Table 2.2.1.B. shall apply. 


(4) Where the top layer of a 2-layer slab is less than 25 mm thick, the fire-resistance rating for the slab shall be calculated as 
though the entire slab were made up of the type of concrete with the lesser fire resistance. 


Table 2.2.3.A. 
Multiplying Factors for Equivalent Thickness 


Too Course Material Base Slab Normal Density Base Slab Low Density 
P Concrete (Type S or N) Concrete (Type L40S or L) 
Gypsum wallboard ' 
Cellular concrete (mass density 400 - 560 kg/m’) 


Vermiculite and perlite concrete (mass density 560 kg/m’ or less) 


Portland cement with sand aggregate 


Table 2.2.3.B. 
Minimum Concrete Cover Under Bottom Reinforcement in Composite Concrete Slabs, mm 


Fire-Resistance Rating 


pag 
Saal 

=petete 

; 

Ei belle 

rn ee 

Pe ee | 


Reinforced concrete 
Type S, N, L40S or L 


Prestressed concrete 
Type S 
Type N 
Type L40S or L 
(1) The contribution of plaster finish securely fastened to the underside of concrete may be taken into account in floor or roof 


a a ep aE 
slabs under the conditions and using the methods described in Subsection 1.7. 


2.2.4, Contribution of Plaster Finish 


(2) Plaster finish on the underside of concrete floors or roofs may be used in lieu of concrete cover referred to in 
Sentence 2.2.1.(2) under the conditions and using the methods described in Subsection 1.7. 
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2.2.5. Concrete Cover 


(1) In prestressed concrete slab construction, the concrete cover over an individual tendon shall be the minimum thickness 
of concrete between the surface of the tendon and the fire-exposed surface of the slab, except that for ungrouted ducts the 
assumed cover thickness shall be the minimum thickness of concrete between the surface of the duct and the bottom of the 
slab. For slabs in which several tendons are used, the cover is assumed to be the average of those of individual tendons, except 
that the cover for any individual tendon shall be not less than half of the value given in Table 2.2.1.B. nor less than 20 mm. 


(2) Except as provided in Sentence (3), in post-tensioned prestressed concrete slabs, the concrete cover to the tendon at the 
anchor shall be not less than 15 mm greater than the minimum cover required by Sentence (1). The minimum concrete cover 


to the anchorage bearing plate and to the end of the tendon, if it projects beyond the bearing plate, shall be 20 mm. 


(3) The requirements of Sentence (2) do not apply to those portions of slabs not likely to be exposed to fire, such as the ends 
and tops. 


2.2.6. Minimum Dimensions for Cover 
(1) Minimum dimensions and cover to steel tendons of prestressed concrete beams shall conform to Subsection 2.10. 
2.3. Wood and Steel Framed Walls, Floors and Roofs 
2.3.1. Maximum Fire-Resistance Rating 
(1) ‘The fire-resistance rating of walls constructed of wood studs or light gauge steel studs, floors constructed of wood joists 
or open web steel joists, and roofs constructed of wood joists, pre-manufactured wood trusses or open web steel joists, can be 
determined for ratings up to 90 min from the information in Subsection 2.3. 


2.3.2. Loadbearing Conditions 


(1) The ratings derived from the information in Subsection 2.3. apply to both loadbearing and non-loadbearing wood framed 
walls, to non-loadbearing steel framed walls and to loadbearing floors and roofs. 


(2) Loadbearing conditions shall be as defined in CAN/ULC-S101, “Fire Endurance Tests of Building Construction 
and Materials”. 


2.3.3 Limitations of Component Additive Method 
(See Section 6 Background Information.) 


(1) ‘The fire-resistance rating of a framed assembly depends primarily on the time during which the membrane on the fire- 
exposed side remains in place. 


(2) ‘The assigned times in Sentences 2.3.4.(2) to (4) are not intended to be construed as the fire-resistance ratings of the 
individual components of an assembly. These assigned times are the individual contributions to the overall fire-resistance 


rating of the complete assembly. 


(3) Wallboard membranes are permitted to be installed in multiple layers only as listed in Table 2.3.4.4. (Double 
12.7 mm Type X gypsum wallboard). 


2.3.4. Method of Calculation 
(1) ‘The fire-resistance rating of a framed assembly may be calculated by adding the time assigned in Sentence (2) for the 


membrane on the fire-exposed side plus the time assigned in Sentence (3) for the framing members plus the time assigned in 
Sentence (4) for additional protective measures such as the inclusion of insulation or the reinforcement of a membrane. 
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(2) The times which have been assigned to membranes on the fire-exposed side of the assembly, based on their ability to 
remain in place during fire tests, are listed in Tables 2.3.4.A. and 2.3.4.B. (This is not to be confused with the fire-resistance 
rating of the membrane, which also takes into account the rise in temperature on the unexposed side of the membrane. [See 


Sentence 2,3.3.(2).]) 


Table 2.3.4.A. 
Time Assigned to Wallboard Membranes on Fire-Exposed Side 


11.0 mm Douglas Fir plywood phenolic bonded 
14.0 mm Douglas Fir plywood phenolic bonded 


e, 
10° 
1501 


12.7 mm Type X gypsum wallboard 


15.9 mm Type X gypsum wallboard 
Double 12.7 mm Type X gypsum wallboard 
Column 1 


Notes to Table 2.3.4.A.: 
(1) Non-loadbearing walls only, stud cavities filled with mineral wool conforming to CAN/ULC-S702, “Mineral Fibre Thermal Insulation for 


Buildings”, and having a mass of not less than 2 kg/m?, with no additional credit for insulation according to Table 2.3.4.D. 
(2) Applies to non-loadbearing steel framed walls only. 


Table 2.3.4.B. 
Time Assigned for Contribution of Lath and Plaster Protection on Fire-Exposed Side, min 


Type of Plaster Finish 


25 


30 


[Golan pA Pe PRON NET rey es | Sore Se P| 


Notes to Table 2.3.4.B.: 
(1) Values shown for these membranes have been limited to 80 min because the fire-resistance ratings of framed assemblies derived 


from these Tables shall not exceed 1.5 h. 
(2) For mixture of Portland cement-sand plaster, see Sentence 1.7.2.(2). 


(3) When the membrane on the fire-exposed side of a framed assembly falls off, there is a brief period before structural failure 
occurs during which the studs or joists are exposed directly to flame. Table 2.3.4.C. lists the times which have been assigned to 
the framing members based on the time involved between failure of the membrane and collapse of the assembly. 
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(4) Preformed insulation of glass, rock or slag fibre provides additional protection to wood studs by shielding the studs from 4 
exposure to the fire and thus delaying the time of collapse. The use of reinforcement in the membrane exposed to fire also adds 

to the fire resistance by extending the time to failure. Table 2.3.4.D. shows the time increments that may be added to the fire 
resistance if these features are incorporated in the assembly. 


(5) Cellulose fibre insulation conforming to CAN/ULC-S703, “Cellulose Fibre Insulation (CFI) for Buildings’, applied in 
conformance with CGSB-92.2-M, “Trowel or Spray Applied Acoustical Material”, does not affect the fire-resistance rating of a 
steel stud wall assembly, provided that it is sprayed to either face of the wall cavity. 


Table 2.3.4.C. 
Time Assigned for Contribution of Wood or Light Steel Frame 


Description of Frame Time Assigned to Frame, min 


Wood studs 406 mm o.c. maximum 20 
10 


Wood studs 610 mm o.c. maximum 


Steel studs 406 mm o.c. maximum 


Wood floor and wood roof joists 406 mm o.c. maximum 


Open web steel joist floors and roofs with ceiling supports 406 mm o.c. maximum 


Wood roof and wood floor truss assemblies 610 mm o.c. maximum 


Table 2.3.4.D. 
Time Assigned for Additional Protection 


Description of Additional Protection ahs 
Assigned, min 


Add to the fire-resistance rating of wood stud walls, sheathed with gypsum wallboard or lath and plaster, if the spaces 

between the studs are filled with preformed insulation of rock or slag fibres conforming to CAN/ULC-S702, "Mineral Fibre 15 

Thermal Insulation for Buildings", and with a mass of not less than 1.22 kg/m? of wall surface“) 

Add to the fire-resistance rating of non-loadbearing wood stud walls, sheathed with gypsum wallboard or lath and 

plaster, if the spaces between the studs are filled with preformed insulation of glass fibres conforming to CAN/ULC- 5 

$702, "Mineral Fibre Thermal Insulation for Buildings", and having a mass of not less than 0.6 kg/m? of wall surface 
30 
10 
10 


Add to the fire-resistance rating of plaster on gypsum lath ceilings if 0.76 mm diam wire mesh with 25 mm by 25 mm 
openings or 1.57 mm diam diagonal wire reinforcing at 250 mm o.c. is placed between lath and plaster 


Add to the fire-resistance rating of plaster on gypsum lath ceilings if 76 mm wide metal lath strips are placed over joints 
between lath and plaster 


Add to the fire-resistance rating of plaster on 9.5 mm thick gypsum lath ceilings (Table 2.3.4.B.) if supports for lath are 
305 mm 0.¢. 


Notes to Table 2.3.4.D.: 
(1) There are no test data to justify the 15 min additional protection for preformed glass fibre. 


2.3.5. Considerations for Various Types of Assemblies 


° 
(1) Interior vertical fire separations shall be rated for exposure to fire on each side, and a membrane shall be provided on 
both sides of the assembly. In the calculation of the fire-resistance rating of such an assembly, however, no contribution to 


be 36 
Ontario 


2012 BUILDING CODE FOR HOUSING Supplementary Standard SB-2 


© fire-resistance can be assigned for a membrane on the non-fire-exposed side, since this membrane may fail when the structural 
members fail. 


(2) When an exterior wall assembly is required to be rated from the interior side only, such wall assemblies shall have an 
outer membrane consisting of sheathing and exterior cladding with spaces between the studs filled with insulation conforming 
to CAN/ULC-S702, “Mineral Fibre Thermal Insulation for Buildings”, and having a mass of not less than 

1.22 kg/m? of wall surface. 


(3) In the case of a floor or roof, the standard test provides only for testing for fire exposure from below. Floor or roof 
assemblies of wood, light-gauge steel members or open-web steel joist framing shall have an upper membrane consisting of a 
subfloor and finish floor conforming to Table 2.3.5. or any other membrane that has a contribution to fire resistance of not less 
than 15 min in Table 2.3.4.A. For the purposes of this requirement, it is not necessary to comply with note (1) to Table 2.3.4.A. 


(4) Insulation used in the cavities of a wood floor assembly will not reduce the assigned fire-resistance rating of the assembly 

provided: 

(a) the insulation is preformed of rock, slag or glass fibre conforming to CAN/ULC-S702, “Mineral Fibre Thermal Insulation 
for Buildings’, and having a mass of not more than 1.1 kg/m’ and is installed adjacent to the bottom edge of the framing 
member, directly above steel furring channels, 

(b) the gypsum wallboard ceiling membrane is attached to 

(i) wood trusses in conformance with Sentence 2.3.9.(2) by way of steel drywall furring channels spaced not more than 
406 mm o.c., and the channels are secured to each bottom truss member with a double strand of 1.2 mm galvanized 
steel wire, or 

(ii) wood joists by way of drywall or resilient steel furring channels spaced not more than 406 mm o.c. in conformance 
with Sentences 2.3.9.(2) and (3), and 

(c) asteel furring channel is installed midway between each furring channel mentioned in Clause (b) to provide additional 


® support for the insulation. 
Table 2.3.5. 


Flooring of Roofing Membranes for Wood, Cold Formed Steel Members or Open-Web Steel Joists 


Type of Structural Ls ; 
Assembly Subfloor or Roof Deck Finish Flooring or Roofing 


Hardwood or softwood flooring on building 
paper 


Wood or steel 
joists and wood 
trusses 


12.5 mm plywood or 
17 mm T & G softwood 


Resilient flooring, parquet floor, felted synthetic 
fibre floor coverings, carpeting, or ceramic tile 
on 8 mm thick panel-type underlay 


Ceramic tile on 30 mm mortar bed 


50 mm reinforced concrete or 

50 mm concrete on metal lath or formed steel 
Steel joists sheet, or 

40 mm reinforced gypsum-fibre concrete on 
12.7 mm gypsum wallboard 


Finish flooring 


Wood or steel 
joists and wood 
trusses 


12.5 mm plywood or 


Az nee TRC ecsioad Finish roofing material with or without insulation 


50 mm reinforced concrete or 

50 mm concrete on metal lath or formed steel 
sheet, or 

40 mm reinforced gypsum-fibre concrete on 
12.7 mm gypsum wallboard 
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2.3.6. Framing Members d 


(1) The values shown in Tables 2.3.4.A., 2.3.4.B. and 2.3.12. apply to membranes supported on framing members installed in 
their conventional orientation and spaced in conformance with Table 2.3.4.C. 


(2) Wood studs and wood roof and floor framing members are assumed to be not less than 38 mm by 89 mm. Wood trusses 
are assumed to consist of wood chord and web framing members and connector plates fabricated from not less than 1 mm 
thick galvanized steel with projecting teeth not less than 8 mm long. Dimensions for dressed lumber are given in CSA O141, 
“Softwood Lumber”. 


(3) The allowable spans for wood joists listed in Part 9 of Division B are provided for floors supporting specific occupancies. 


(4) Except as otherwise required in this Supplementary Standard, metal studs shall be of galvanized steel not less than 
0.5 mm thick, not less than 63 mm wide and with a flange width of not less than 31 mm. 


(5) Metal studs in walls required to have a fire-resistance rating shall be installed with not less than 12 mm clearance between 
the top of the stud and the top of the runner to allow for expansion in the event of fire. Where attachment of the studs is 
necessary for alignment purposes during erection, such attachment shall be made to the bottom runners only. 


(6) Except as required in Sentence 2.3.5.(4), resilient or drywall furring channels may be used to attach a gypsum wallboard 
ceiling membrane to a floor or roof assembly. The channels must be of galvanized steel not less than 0.5 mm thick, placed at 
a spacing of not more than 610 mm o.c. perpendicular to the framing members, with an overlap of not less than 100 mm at 
splices and a minimum end clearance between the channels and walls of 15 mm. 


2.3.7. Plaster Finish 

(1) The thickness of plaster finish shall be measured from the face of gypsum or metal lath. e 
2.3.8. Edge Support for Wallboard 

(1) Gypsum wallboard installed over framing or furring shall be installed so that all edges are supported, except that 

15.9 mm Type X gypsum wallboard may be installed horizontally with the horizontal joints unsupported when framing 

members are at 406 mm o.c. maximum. 
2.3.9. Membrane Fastening 

(1) Except as provided in Sentences (2) to (6), the application of lath and plaster finish shall conform to 

CSA A82.30-M, “Interior Furring, Lathing and Gypsum Plastering’, and gypsum wallboard finish shall conform to 

CSA A82.31-M, “Gypsum Board Application” 


(2) Where a membrane referred to in Tables 2.3.4.A., 2.3.4.B. and 2.3.12. is applied to steel framing or furring, fasteners shall 
penetrate not less than 10 mm through the metal. 


(3) Except as provided in Sentences (4) and (5) where a membrane referred to in Tables 2.3.4.A., 2.3.4.B. and 2.3.12. is applied 
to wood framing or furring, minimum fastener penetrations into wood members shall conform to Table 2.3.9. for the time 


assigned to the membrane. 


(4) Where a membrane is applied in 2 layers, the fastener penetrations described in Table 2.3.9. shall apply to the base layer. 
Fasteners for the face layer shall penetrate not less than 20 mm into wood supports. 
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Table 2.3.9. 
Minimum Fastener Penetrations for Membrane Protection on Wood Frame, mm 


Type of Assigned Contribution of Membrane to Fire Resistance min 


Membrane 30 - 35 


Notes to Table 2.3.9.: 


(1) 
(5) 


Assigned contributions of membranes to fire resistance are determined in Tables 2.3.4.A., 2.3.4.B. and 2.3.12. 


Where adhesives are used to attach the face layer of gypsum wallboard in a double layer application for walls, the top and 


bottom of the face layer shall be secured to the supports by mechanical fasteners having lengths as required in Sentences (2) 
and (4) and spaced not more than 150 mm o.c. for wood supports and not more than 200 mm o.c. for steel supports. 


(6) 


In a double layer application of gypsum wallboard on wood supports, fastener spacing shall conform to CSA A82.31-M, 


“Gypsum Board Application”. 


2.3.10. Ceiling Membrane Openings - Combustible Construction 


(1) 


Except as permitted in Article 2.3.12., where a floor or roof assembly of combustible construction is assigned a 


fire-resistance rating on the basis of Subsection 2.3. and incorporates a ceiling membrane described in Table 2.3.4.A. or 2.3.4.B., 
the ceiling membrane may be penetrated by openings leading to ducts within concealed spaces above the membrane provided: 


(a) 
(b) 
(c) 
(d) 
(e) 
(f) 


(g) 
(h) 
(i) 


(2) 
(a) 
(b) 


the assembly is not required to have a fire-resistance rating in excess of 1 h, 

the area of any openings does not exceed 930 cm? (see Sentence (2)), 

the aggregate area of openings does not exceed 1% of the ceiling area of the fire compartment, 

the depth of the concealed space above the ceiling is not less than 230 mm, 

no dimension of any opening exceeds 310 mm, 

supports are provided for openings with any dimension exceeding 150 mm where framing members are spaced greater 
than 406 mm o.c., 

individual openings are spaced not less than 2 m apart, 

the ducts above the membrane are sheet steel and are supported by steel strapping firmly attached to the framing 
members, and 

the clearance between the top surface of the membrane and the bottom surface of the ducts is not less than 100 mm. 


Where an individual opening permitted in Sentence (1) exceeds 130 cm? in area, it shall be protected by 

a fire stop flap conforming to Subsection 5.3., or 

thermal protection above the duct consisting of the same materials as used for the ceiling membrane, mechanically 
fastened to the ductwork and extending 200 mm beyond the opening on all sides (see Figure 2.3.10.). 
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Figure 2.3.10. 
Thermal Protection Above a Duct 


2.3.11. Ceiling Membrane Openings - Noncombustible Construction 


(1) Except as permitted in Article 2.3.12., where a floor or roof assembly of noncombustible construction is assigned a fire- 
resistance rating on the basis of Subsection 2.3. and incorporates a ceiling membrane described in Table 2.3.4.A. or 2.3.4.B., the 
ceiling membrane may be penetrated by openings leading to ducts located within concealed spaces provided: 
(a) the area of any opening does not exceed 930 cm? (see Sentence (2)), - 
(b) the aggregate area of openings does not exceed 2% of the ceiling area of the fire compartment, a 
(c) no dimension of any opening exceeds 400 mm, 
(d) individual openings are spaced not less than 2 m apart, 
(e) openings are located not less than 200 mm from major structural members such as beams, columns or joists, 
(f) the ducts above the membrane are sheet steel and are supported by steel strapping firmly attached to the framing 

members, and 
(g) the clearance between the top surface of the membrane and the bottom surface of the duct is not less than 100 mm. 


(2) Where an individual opening permitted in Sentence (1) exceeds 130 cm? in area, it shall be protected by 

(a) a fire stop flap conforming to Subsection 5.3., or 

(b) thermal protection above the duct consisting of the same materials as used for the ceiling membrane, mechanically 
fastened to the ductwork and extending 200 mm beyond the opening on all sides (see Figure 2.3.10.). 


2.3.12. Ceiling Membrane Rating 
(1) Where the fire-resistance rating of a ceiling assembly is to be determined on the basis of the membrane only and not of 


the complete assembly, the ratings may be determined from Table 2.3.12., provided no openings are located within the ceiling 
membrane. 
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Description of Membrane Fire-Resistance Rating, min 


Table 2.3.12. 
Fire-Resistance Rating for Ceiling Membranes 


15.9 mm Type X gypsum wallboard with 2 75 mm mineral wool batt insulation above wallboard 


19 mm gypsum-sand plaster on metal lath 


Double 14.0 mm Douglas Fir plywood phenolic bonded 


Double 12.7 mm Type X gypsum wallboard 


25 mm gypsum-sand plaster on metal lath 


Double 15.9 mm Type X gypsum wallboard 


32 mm gypsum-sand plaster on metal lath 


2.3.13. Beams 


(1) Where a beam is included with an open-web steel joist or similar construction and is protected by the same continuous 
ceiling, the beam is assumed to have a fire-resistance rating equal to that assigned to the rest of the assembly. 


(2) ‘The ratings in this Supplementary Standard assume that the construction to which the beam is related is a normal one and 
does not carry unusual loads from the floor or slab above. 


2.3.14. Wired Glass Assemblies 


(1) Openings in a vertical fire separation having a fire-resistance rating of not more than 1 h are allowed to be protected by 
wired glass assemblies, provided the wired glass is 
(a) notless than 6 mm thick; 
(b) reinforced by a steel wire mesh in the form of diamonds, squares or hexagons having dimensions of 
(i) approximately 25 mm across the flats, using wire of not less than 0.45 mm diam, or 
(ii) approximately 13 mm across the flats, using wire of not less than 0.40 mm diam, the wire to be centrally embedded 
during manufacture and welded or intertwined at each intersection; 
(c) set in fixed steel frames with metal not less than 1.35 mm thick and providing a glazing stop of not less than 20 mm on 
each side of the glass; and 
(d) limited in area so that 
(i) individual panes are not more than 0.84 m’, with neither height nor width more than 1.4 m, and 
(ii) the area not structurally supported by mullions is not more than 7.5 m’. 


(2) It is intended that the structural mullions referred to in Subclause(1)(d)(ii) will not distort or be displaced to the extent 
that there would be a failure of the wired glass closure during the period for which a closure in the fire separation would be 
expected to function. Hollow structural steel tubing not less than 100 mm square filled with a Portland cement-based grout 
will satisfy the intent of the Subclause. 


2.4. Solid Wood Walls, Floors and Roofs 


2.4.1. Minimum Thickness 


(1) The minimum thickness of solid wood walls, floors and roofs for fire-resistance ratings from 30 min to 1.5 h is shown in 
Table 2.4.1. 


4] 
be Ontario 


Supplementary Standard SB-2 2012 BUILDING CODE FOR HOUSING 


Table 2.4.1. ® 
Minimum Thickness of Solid Wood Walls, Roofs and Floors, mm 


Solid wood walls of loadbearing vertical plank”) 


Solid wood walls of non-loadbearing horizontal plank”) 


. pon Fire-Resistance =a 

é of Construction 

ki 

Solid wood floor with building paper and finish flooring on top®) 

Solid wood, splined or tongued and grooved floor with building paper 

and finish flooring on top) 

Notes to Table 2.4.1.: 

(1) | See CSA 0141, “Softwood Lumber’, for sizes. 

(2) The fire-resistance ratings and minimum dimensions for floors also apply to solid wood roof decks of comparable thickness with finish 
roofing material. 

(3) | The assembly shall consist of 38 mm thick members on edge fastened together with 101 mm common wire nails spaced not more 
than 400 mm o.c. and staggered in the direction of the grain. 

(4) The floor shall consist of 64 mm by 184 mm wide planks either tongued and grooved or with 19 mm by 38 mm splines set in grooves 
and fastened together with 88 mm common nails spaced not more than 406 mm o.c. 


2.4.2. Increased Fire-Resistance Rating 


(1) ‘The fire-resistance rating of the assemblies described in Table 2.4.1. may be increased by 15 min if one of the following 2 
finishes is applied on the fire-exposed side: 


(a) 12.7 mm thick gypsum wallboard, 

(b) 20mm thick gypsum-sand plaster on metal lath, or 

(c) 13mm thick gypsum-sand plaster on 9.5 mm gypsum lath. 

(2) Fastening of the plaster to the wood structure shall conform to Subsection 2.3. 


2.4.3. Supplementary Ratings 


(1) Supplementary ratings based on tests are included in Table 2.4.3. The ratings given shall apply to constructions that 
conform in all details with the descriptions given. 
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Table 2.4.3. 
Fire-Resistance Rating of Non-Loadbearing Built-up Solid Wood Partitions“ 


Construction Details aoe i lll Fire-Resistance Rating 


Solid panels of wood boards 64 mm to 140 mm wide grooved and joined with 

wood splines, nailed together, boards placed vertically with staggered joints, 58 30 min 
3 boards thick 

Solid panels with 4 mm plywood facings glued to 46 mm solid wood core 

of glued, tongued and grooved construction for both sides and ends of core 54 1h 
pieces with tongued and grooved rails in the core about 760 mm apart 


Notes to Table 2.4.3.: 


(1) The ratings and notes are taken from “Fire Resistance Classifications of Building Constructions”, Building Materials and Structures 
Report BMS 92, National Bureau of Standards, Washington, 1942. 


(2) Ratings for plywood faced panel are based on phenolic resin glue being used for gluing facings to wood frames. If other types of glue 
are used for this purpose, the ratings apply if the facings are nailed to the frames in addition to being glued. 


2.5. Solid Plaster Partitions 


2.5.1. Minimum Thickness 


(1) The minimum thickness of solid plaster partitions for fire-resistance ratings from 30 min to 4 h is shown in Table 2.5.1. 


Table 2.5.1. 
Minimum Thickness of Non-Loadbearing Solid Plaster Partitions, mm 


Type of Plast Metal Lath Fire-Resistance Rating 
e of Plaster on Metal La 
Gypsum-vermiculite, gypsum-perlite, Portland cement-vermiculite or 


Portland cement-sand® or Portland cement-lime-sand cane als 

(3) (3) 
Portland cement-perlite eS He 
eet te 


Notes to Table 2.5.1.: 


(1) Metal lath shall be expanded metal lath or welded woven wire fabric supported on 19 mm vertical light steel studs spaced not more 
than 610 mm o.c. Plaster shall be applied to both sides of the lath. 
(2) For mixture of Portland cement-sand plaster, see Sentence 1.7.2.(2). 


(3) | CSAA82.30-M, “Interior Furring, Lathing and Gypsum Plastering’, does not permit solid plaster partitions less than 50 mm thick. 


Gypsum-sand 


2.6. Protected Steel Columns 


2.6.1. Minimum Thickness of Protective Covering 


(1) The minimum thickness of protective covering to steel columns is shown in Tables 2.6.1.A. to 2.6.1.F. for fire-resistance 
ratings from 30 min to 4h. 


43 
Nae Ontario 


Supplementary Standard SB-2 2012 BUILDING CODE FOR HOUSING 


Table 2.6.1.A. é 
Minimum Thickness of Concrete or Masonry Protection to Steel Columns, mm 


c 
Monolithic concrete eM le uik ls tein alos « 
2 | 2 | 2 | 39 | 64 
vba p a 


Type N or L concrete (column spaces not filled) pape 


a Sea cam ce] mal sl 2 ee 
ey orshae ik coumnspaes nailed ———~dt_ oto | so] wo | | | 


Hollow clay tile® (column spaces not filled) 50 | 500 | som | — [ — | =] — | 
Pe conn |. 2. lanes eee yeser Mebioe. |. 22.) 


Notes to Table 2.6.1.A.: 
(1) Applies to cast-in-place concrete reinforced with 5.21 mm diam wire wrapped around column spirally 200 mm o.c., or 1.57 mm diam 
wire mesh with 100 mm by 100 mm openings. : 
(2) | The space between the protective covering and the web or flange of the column shall be filled with concrete, cement mortar or a é 
mixture of cement mortar and broken bricks. 
(3) Concrete masonry shall be reinforced with 5.21 mm diam wire or wire mesh with 1.19 mm diam wire and 10 mm by 10 mm openings, 
laid in every second course. 
(4) Brick cover 77 mm thick or less shall be reinforced with 2.34 mm diam wire or 1.19 mm diam wire mesh with 10 mm by 10 mm 
openings, laid in every second course. 
(5) Hollow clay tiles and masonry mortar shall be reinforced with 1.19 mm diam wire mesh with 10 mm by 10 mm openings, laid in every 
horizontal joint and lapped at corners. 
(6) Hollow clay tiles shall conform to CSAA82.5-M, “Structural Clay Non-Load-Bearing Tile”. 
(7) | 50mm nominal hollow clay tile, reinforced with 1.19 mm diam wire mesh with 10 mm by 10 mm openings laid in every horizontal joint 
and covered with 19 mm gypsum-sand plaster and with limestone concrete fill in column spaces, has a 4 h fire-resistance rating. 


Type S concrete“ (column spaces filled) 


Type N or L concrete” (column spaces filled) 


Concrete masonry units) or precast reinforced concrete units 


Type S concrete (column spaces not filled) 
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) Table 2.6.1.B. 
Minimum Thickness of Plaster Protection to Steel Columns, mm 


Fire-Resistance Rating! 


Notes to Table 2.6.1.B.: 

(1) Fire-resistance ratings of 30 min and 45 min apply to columns whose M/D ratio is 30 or greater. Fire-resistance ratings greater than 
45 min apply to columns whose M/D ratio is greater than 60. Where the M/D ratio is between 30 and 60 and the required 
fire-resistance rating is greater than 45 min, the total thickness of protection specified in the Table shall be increased by 50%. (To 
determine MID, refer to Article 2.6.4.) 

(2) | Where the thickness of plaster over gypsum lath is 25 mm or more, wire mesh with 1.57 mm diam wire and openings not exceeding 
50 mm by 50 mm shall be placed midway in the plaster. 

(3) Lath held in place by 1.19 mm diam wire wrapped around lath 450 mm o.c. 

(4) | Expanded metal lath 1.36 kg/m? fastened to 9.5 mm by 19 mm steel channels held in vertical position around column by 1.19 mm 
diam wire ties. 

9 (5) For mixture of Portland cement-sand plaster, see Sentence 1.7.2.(2). 


Table 2.6.1.C. 
Minimum Thickness of Gypsum-Sand Plaster on Metal Lath Protection to Steel Columns, mm 


Fire-Resistance Rating 
M/D" 
30 to 60 
over 60 to 90 


over 90 to 120 


Notes to Table 2.6.1.C.: 
(1) To determine the M/D ratio, refer to Article 2.6.4. 
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Table 2.6.1.D. © 
Minimum Thickness of Gypsum-Perlite or Gypsum-Vermiculite Plaster on Metal Lath Protection to Steel Columns, mm 


Fire-Resistance Rating 
M/D” 
ae ec 
30 to 60 
over 60 to 90 16 16 


over 90 to 120 16 16 
over 120 to 180 16 16 
over 180 16 16 


Bt Clune Ea] Se aE ra Seer h aerate: bebe. 3] Same eI ee 


Notes to Table 2.6.1.D.: 
(1) To determine the M/D ratio, refer to Article 2.6.4. 


Table 2.6.1.E. 
Steel Columns with Sheet-Steel Membrane and Insulation as Shown in Figures 2.6.1.A. and 2.6.1.B. 


; Steel Fire-Resistance 
p E 2 
Type of Protection Thickness," astening Insulation Rating 


: No. 8 sheet-metal screws 
ape CLIC Nt 9.5 mm long, 200 mm o.c. 


Self-threading screws or No. 8 2 layers 12.7 mm gypsum 
sheet-metal screws, 600 mmo.c. | wallboard 


50 mm mineral wool batts) 45 min 


See Figure 2.6.1.B. 


No. 8 sheet-metal screws, 75 mm mineral wool batts,” 


See Figure 2.6.1.A. 9.5 mm long, 200 mm o.c. 12.7 mm gypsum wallboard 


Crimped joint or No. 8 sheet-metal | 2 layers 15.9 mm gypsum 


See Figure 2.6.1.B. screws, 300 mmo.c. wallboard 


(1) | Minimum thickness, galvanized or wiped-zinc-coated sheet-steel. 

(2)  Sheet-steel shall be securely fastened to the floor and superstructure, or where sheet-steel cover does not extend floor to floor, fire 
stopping shall be provided at the level where sheet-steel protection ends. In the latter case, an alternate type of fire protection shall 
be applied between the fire stopping and the superstructure. 

(3) Conforming to CAN/ULC-S702, “Mineral Fibre Thermal Insulation for Buildings’, Type 1A, minimum density 30 kg/m*: column section 
and batts wrapped with 25 mm mesh chicken wire. 
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Table 2.6.1.F. 
Minimum M/D Ratio for Steel Columns Covered With Type X Gypsum Wallboard Protection‘? 


Minimum Thickness of Type X Gypsurn 
Wallboard Protection®, mm 


Fire-Resistance Rating 


Column 1 


Notes to Table 2.6.1.F.: 
(1) To determine the M/D ratio, refer to Article 2.6.4. 
(2) SeeArticle 2.6.5. 


sheet metal screws 


< \_ gypsum 
am wallboard 
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) cover 
mineral 


Woo! 
. insulation 


__ sheet steel 


steel column | S~ 


M/D not less |“. 


than 60 


Figure 2.6.1.A. 
Column Protected by Sheet-Steel Membrane and Mineral-Wool Insulation 
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G 
screw or crimp joint 


ee ee 


steel column 
M/D not less 
«~ than 60 


.| gypsum 


al 
aha wallboard y 


_ sheet steel ie 
ty cover y 


. : : mat — Sena LE WES reas oc een toes 
Figure 2.6.1.B. 


Column Protected by Sheet-Steel Membrane and Gypsum Wallboard 


2.6.2. Hollow Unit Masonry Columns 


(1) For hollow-unit masonry column protection, the thickness shown in Tables 2.6.1.A. to 2.6.1.D. is the equivalent thickness 
as described in Subsection 1.6. 


2.6.3. Effect of Plaster 


(1) The effect on fire-resistance ratings of the addition of plaster to masonry and monolithic concrete column protection is 
described in Subsection 1.7. 


2.6.4. Determination of M/D Ratio 


(1) The ratio M/D to which reference is made in Tables 2.6.1.B., 2.6.1.C., 2.6.1.D. and 2.6.1.F. shall be found by dividing “M,” 
the mass of the column in kilograms per metre by “D,” the heated perimeter of the steel column section in metres. 


(2) The heated perimeter “D” of steel columns, shown as the dashed line in Figure 2.6.4.A., shall be equal to 2 (B+H) in 
Examples (1) and (2), and 3.14B in Example (3). In Figure 2.6.4.B., the heated perimeter “D” shall be equal to 2 (B+H). 


ee 48 
Ontario 


2012 BUILDING CODE FOR HOUSING Supplementary Standard SB-2 


< B > B 
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ss SS Yt ee 
example (1) example (2) example (3) 
Figure 2.6.4.A. 


Example (1), Standard or Wide-Flange Beam, 
Example (2), Hollow Structural Section (Rectangular or Square), 
Example (3), Hollow Structural Section (Round) 
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3 layers 4 layers 


atts 
2. 
3. 
4. 
5. 
6. 


structural member 

steel studs 

gypsum wallboard (type x) 
steel corner bead 

tie wire 

sheet metal angle 


Figure 2.6.4.B. 
Columns Protected by Type X Gypsum Wallboard Without Sheet-Steel Membrane 


2.6.5. Attachment of Gypsum Wallboard 
(1) Where Type X gypsum wallboard is used to protect a steel column without an outside sheet-steel membrane, the method 
of wallboard attachment to the column shall be as shown in Figure 2.6.4.B. and shall meet the construction details described in 
Sentences (2) to (7). 
(2) The Type X gypsum wallboard shall be applied vertically without horizontal joints. 
(3) ‘The first layer of wallboard shall be attached to steel studs with screws spaced not more than 610 mm o.c. and other layers 
of wallboard shall be attached to steel studs and steel corner beads with screws spaced at a maximum of 305 mm o.c. Where a 


single layer of wallboard is used, attachment screws shall be spaced not more than 305 mm o.c. 


(4) Steel tie wires spaced at a maximum of 610 mm o.c. shall be used to secure the second last layer of wallboard in 3- and 
4-layer systems. 


(5) Studs shall be fabricated of galvanized steel not less than 0.53 mm thick and not less than 41.3 mm wide, with legs not less 
than 33.3 mm long and shall be 12.7 mm less than the assembly height. 
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(6) 
(a) 
(b) 
(c) 
(d) 


(7) 


Corner beads shall 

be fabricated of galvanized steel that is not less than 0.41 mm thick, 

have legs not less than 31 mm long, 

be attached to the wallboard or stud with 25.4 mm screws spaced not more than 305 mm o.c., and 

have the attaching fasteners penetrate either another corner bead in multiple layer assemblies or the steel stud member. 


In a 4-layer system, metal angles shall be fabricated of galvanized steel and shall be not less than 0.46 mm thick with legs 


not less than 51 mm long. 


2.6.6. 


(1) 


Concrete Filled Hollow Steel Columns 


A fire-resistance rating, R, is permitted to be assigned to concentrically loaded hollow steel columns that are filled with 


plain concrete, steel-fibre reinforced concrete or bar-reinforced concrete, that are fabricated and erected within the tolerances 
stipulated in CSA S16, “ Design of Steel Structures”, and that comply with Sentences (2) and (3), provided: 


CeCe 
where 
Cc = axial compressive force due to dead and live loads without load factors, kN, 
C = 2 
ast a(f', +20) D*° 
R (KL—1000) 
but shall not exceed 
1.0 C’ for plain concrete filling (PC), 
Hea Go " for steel-fibre reinforced concrete filling (FC), and 
ey, ef for bar-reinforced concrete filling (RC), 
where 
C’. = factored compressive resistance of the concrete core in accordance with CSA S16, “Design of Steel 
Structures’, 
where 


a = constant obtained from Table 2.6.6.A., 


f’ = specified compressive strength of concrete in accordance with CAN/CSA-A23.3, “Design of Concrete 
Structures’, MPa, 


D = outside diameter of a round column or outside width of a square column, mm, 
R = specified fire-resistance rating, min, and 


KL = effective length of column as defined in CSA S16, “Design of Steel Structures”, mm, subject to the validity 
limits stated in Table 2.6.6.B. 


(2) A pair of steam vent holes shall be provided at each end of the hollow steel column and at each intermediate floor level, 
and the holes shall be 

(a) notless than 13 mm in diameter, 

(b) located on opposite faces, 150 mm above or below a base plate, cap plate or concrete slab, 

(c) orientated so that adjacent pairs are perpendicular, and 

(d) not obstructed by other building elements. 


(3) 


Load application and reaction shall be through end bearing in accordance with CSA S16, “Design of Steel Structures”. 
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Table 2.6.6.A. © 
Values of Constant “a” 
a Type Concrete — Steel Reinforcement Circular Columns Square Columns 
S = 2% 
S 1.5% - 3% 
S 3% - 5% 
N nla 
N = 2% 
N 1.5% - 3% 
N 3% - 5% 
en ee Sy 
Notes to Table 2.6.6.A.: 
(1)  SeeArticle 1.4., Types of Concrete. 
Table 2.6.6.B. 
Validity Limits 


ee ee 
f', (MPa) 20 to 40 20 to 55 20 to 55 
D (round) (mm) 140 to 410 120 to 410 165 to 410 
D (square) (mm) 140 to 305 102 to 305 175 to 305 


= 2% of the concrete mix 1.5% to 5% of cross-sectional 
by mass areal”) 


Reinforcement (%) nla 


Concrete Cover (mm) nla nla 225 
R (min) $120 < 180 < 180 
KL (mm) 2 000 to 4 000 2 000 to 4 500 2 000 to 4 500 
Class) TeZor'S 1,20r3 1,20r3 


Notes to Table 2.6.6.B.: 
(1) Limits on size, number and spacing of bars and ties in accordance with CAN/CSA-A23.3, “Design of Concrete Structures’. 
(2) Classification of sections in accordance with CSA $16, “Design of Steel Structures’. 

Aids Individually Protected Steel Beams 

2.7.1. Minimum Thickness of Protective Covering 


(1) The minimum thickness of protective covering on steel beams exposed to fire on 3 sides for fire-resistance ratings from 30 
min to 4h is shown in Table 2.7.1. 
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9 2.7.2. | Types of Concrete 


(1) Concrete is referred to as Type S, N or L, depending on the nature of the aggregate used. This is described in 
Article 1.4.1, 


yy ge Effect of Plaster 


(1) ‘The effect on fire-resistance ratings of the addition of plaster finish to concrete or masonry beam protection is described 
in Article 1.7.1. 


2.7.4. Exceptions 
(1) The fire resistance of protected steel beams depends on the means used to hold the protection in place. Because of 
the importance of this factor, no rating has been assigned in Table 2.7.1. to masonry units used as protective cover to steel 
beams. These ratings, however, may be determined on the basis of comparison with column protection at the discretion of the 


authority having jurisdiction, if satisfactory means of fastening are provided. 


Table 2.7.1. 
Minimum Thickness of Cover to Individual Protected Steel Beams,“ mm 


Fire-Resistance Ratin 
Description of Cover 


Type S concrete (beam spaces filled solid) 


Type N or L concrete® (beam spaces filled solid) 
2) Gypsum-sand plaster on 9.5 mm gypsum lath®) 
Gypsum-perlite or vermiculite plaster on 9.5 mmm gypsum lath” 


Gypsum-perlite or gypsum-vermiculite on 12.7 mm gypsum lath®) 


Gypsum-perlite or vermiculite plaster on double 12.7 mm gypsum 
lath®) 


Portland cement-sand on metal lath) 


Gypsum-sand on metal lath) (plaster in contact with lower flange) 


Gypsum-sand on metal lath with air gap between plaster and lower 
flange) 


Gypsum-perlite or gypsum-vermiculite on metal lath“ 


Column 1 


Notes to Table 2.7.1.: 

(1) Where the thickness of plaster finish applied over gypsum lath is 26 mm or more, the plaster shall be reinforced with wire mesh with 
1.57 mm diam wire and 50 mm by 50 mm openings placed midway in the plaster. 

(2) Applies to cast-in-place concrete reinforced by 5.21 mm diam wire spaced 200 mm o.c. or 1.57 mm diam wire mesh with 100 mm by 
100 mm openings. 

(3) Lath held in place by 1.18 mm diam wire wrapped around the gypsum lath 450 mm o.c. 

(4) Expanded metal lath 1.63 kg/m? fasteried to 9.5 mm by 19 mm steel channels held in position by 1.19 mm diam wire. 

(5) Plaster finish shall be reinforced with wire mesh with 1.57 mm diam wire and 50 mm by 50 mm openings placed midway in the plaster. 
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2.7.5. Beam Protected by a Membrane © 


(1) A steel beam or steel joist assembly that is entirely above a horizontal ceiling membrane will be protected from fire below 
the membrane and will resist structural collapse for a period equal to the fire-resistance rating determined in conformance with 
Subsection 2.3, The support for this membrane shall be equivalent to that described in Subsection 2.3. The rating on this basis 
shall not exceed 1.5 h. 


2.8. Reinforced Concrete Columns 
2.8.1. Minimum Dimensions 


(1) Minimum dimensions for reinforced concrete columns and minimum concrete cover for vertical steel reinforcement are 
obtained from Articles 2.8.2. to 2.8.5., taking into account the type of concrete, the effective length of the column and the area 
of the vertical reinforcement. 


2.8.2. Method 


(1) The minimum dimension, t, in millimetres, of a rectangular reinforced concrete column shall be equal to 

(a) 75f(R-+ 1) for all Types L and L40S concrete, 

(b) 80f(R-+ 1) for Type S concrete when the design condition of the concrete column is defined in the second and fourth 
columns of Table 2.8.2., 

(c) 80f(R+0.75) for Type N concrete when the design condition of the concrete column is defined in the second and fourth 
columns of Table 2.8.2., and 

(d) 100f(R-+ 1) for Types S and N concrete when the design condition of the concrete column is defined in the third column 
of Table 2.8.2. 


where @ 
= the value shown in Table 2.8.2., } 

= the required fire-resistance rating in hours, 

the effective length factor obtained from CAN/CSA-A23.3, “Design of Concrete Structures’, 


= the unsupported length of the column in metres, and 


ro ob Fee Ps 
i 


= the area of vertical reinforcement in the column as a percentage of the column area. 


(2) The diameter of a round column shall be not less than 1.2 times the value “t” determined in Sentence (1) for a rectangular 
column. 
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Table 2.8.2. 
Values of Factor “ f” “ 


Values of Factor f to be Used in Applying Article 2.8.2. 
Where kh is more than 3.7 m but not more than 7.3 m 


tis not more than 300 mm, Aloth (a 
p is not more than 3%") Sia casee 
ha 0.90 1.10 0.90 


1.50 0.83 


Overdesign Factor) 
Where kh is not more than 3.7 m 


Notes to Table 2.8.2.: 
(1) For conditions that do not fall within the limits described in Table 2.8.2., further information may be obtained from Reference (7) in 
Subsection 6.1. 


(2) Overdesign factor is the ratio of the calculated load carrying capacity of the column to the column strength required to carry the 
specified loads determined in conformance with CAN/CSA-A23.3, “Design of Concrete Structures”. 

(3) Where the factor “f’ results in a “t’ greater than 300 mm, the appropriate factor “f’ for “All other cases” shall be applicable. 

(4) | Where “p” is equal to or less than 3% and the factor “f’ results in a ‘t” less than 300 mm, the minimum thickness shall be 300 mm. 


2.8.3. Minimum Thickness of Concrete Cover 


(1) Where the required fire-resistance rating of a concrete column is 3 h or less, the minimum thickness in millimetres of 
concrete cover over vertical steel reinforcement shall be equal to 25 times the number of hours of fire resistance required or 50 
mm, whichever is less. 


(2) Where the required fire-resistance rating of a concrete column is greater than 3 h, the minimum thickness in millimetres 
of concrete cover over vertical steel reinforcement shall be equal to 50 plus 12.5 times the required number of hours of fire 
resistance in excess of 3 h. 


(3) Where the concrete cover over vertical steel required in Sentence (2) exceeds 62.5 mm, wire mesh reinforcement with 1.57 
mm diameter wire and 100 mm openings shall be incorporated midway in the concrete cover to retain the concrete in position. 


2.8.4. Minimum Requirements 


(1) ‘The structural design standards may require minimum column dimensions or concrete cover over vertical steel 
reinforcement differing from those obtained in Sentences 2.8.2.(1) and (2). Where a difference occurs, the greater dimension 
shall govern. 


2.8.5. Addition of Plaster 


(1) The addition of plaster finish to the concrete column may be taken into account in determining the cover over vertical 
steel reinforcement by applying the multiplying factors described in Subsection 1.7. The addition of plaster shall not, however, 
justify any decrease in the minimum column sizes shown. 


2.8.6. Built-in Columns 


(1) The fire-resistance rating of a reinforced concrete column that is built into a masonry or concrete wall so that not 

more than one face may be exposed to the possibility of fire at one time may be determined on the basis of cover to vertical 
reinforcing steel alone. In order to meet this condition, the wall shall conform to Subsection 2.1. for the fire-resistance rating 
required. 
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2.9. Reinforced Concrete Beams 
2.9.1. Minimum Cover Thickness 


(1) The minimum thickness of cover over principal steel reinforcement in reinforced concrete beams is shown in 
Table 2.9.1. for fire-resistance ratings from 30 min to 4 h where the width of the beam or joist is at least 100 mm. 


Table 2.9.1. 
Minimum Cover to Principal Steel Reinforcement in Reinforced Concrete Beams, mm 


Fire-Resistance Rating 


Sm 
[a Ol 
2, RCE omar ce Le 


2.9.2. Maximum Rating 


Type of Concrete 


(1) No rating over 2 h may be assigned on the basis of Table 2.9.1. to a beam or joist where the average width of the part that 
projects below the slab is less than 140 mm, and no rating over 3 h may be assigned where the average width of the part that 
projects below the slab is less than 165 mm. 
2.9.3. Beam Integrated in Floor or Roof Slab 
(1) For the purposes of these ratings, a beam may be either independent of or integral with a floor or roof slab assembly. 
2.9.4. Minimum Thickness 
(1) Where the upper extension or top flange of a joist or T-beam in a floor assembly contributes wholly or partly to the 
thickness of the slab above, the total thickness at any point shall be not less than the minimum thickness described in Table 
2.2.1.A. for the fire-resistance rating required. 


2.9.5. Effect of Plaster 


(1) The addition of plaster finish to a reinforced concrete beam may be taken into account in determining the cover over 
principal reinforcing steel by applying the multiplying factors described in Subsection 1.7. 


2.10. Prestressed Concrete Beams 
2.10.1. Minimum Cross-Sectional Area and Thickness of Cover 


(1) The minimum cross-sectional area and thickness of concrete cover over steel tendons in prestressed concrete beams for 
fire-resistance ratings from 30 min to 4 h are shown in Table 2.10.1. 
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Table 2.10.1. 
Minimum Thickness of Concrete Cover Over Steel Tendons in Prestressed Concrete Beams,) mm 


Type of | swectome heaore Fire-Resistance ne 
y oncrete rea of Beam, cm? 


260 to 970 
Type S or N Over 970 to 1 940 


Poe ps sepa pa fe 
a 


Notes to Table 2.10.1.: 

(1) Where the thickness of concrete cover over the tendons exceeds 64 mm, a wire mesh reinforcement with 1.57 mm diam wire 
and 100 mm by 100 mm openings shall be incorporated in the beams to retain the concrete in position around the tendons. The mesh 
reinforcement shall be located midway in the cover. 


2.10.2. Minimum Cover Thickness 


(1) The cover for an individual tendon shall be the minimum thickness of concrete between the surface of the tendon and the 
fire-exposed surface of the beam, except that for ungrouted ducts the assumed cover thickness shall be the minimum thickness 
of concrete between the surface of the duct and the surface of the beam. For beams in which several tendons are used, the 
cover is assumed to be the average of the minimum cover of the individual tendons. The cover for any individual tendon shall 
be not less than half the value given in Table 2.10.1. nor less than 25 mm. 


2.10.3. Applicability of Ratings 


(1) The ratings in Table 2.10.1. apply to a beam that is either independent of or integral with a floor or roof slab assembly. 
Minimum thickness of slab and minimum cover to steel tendons in prestressed concrete slabs are contained in Subsection 2.2. 


2.10.4. Effect of Plaster 


(1) The addition of plaster finish to a prestressed concrete beam may be taken into account in determining the cover over 
steel tendons by applying the multiplying factors described in Subsection 1.7. 


2.10.5. Minimum Cover 


(1) Except as provided in Sentence (2), in unbonded post- tensioned prestressed concrete beams, the concrete cover to the 
tendon at the anchor shall be not less than 15 mm greater than the minimum required away from the anchor. The concrete 
cover to the anchorage bearing plate and to the end of the tendon, if it projects beyond the bearing plate, shall be not less than 
25 mm, 


(2) The requirements in Sentence (1) do not apply to those portions of beams not likely to be exposed to fire (such as the ends 
and the tops of flanges of beams immediately below slabs). 


y Bs Ms I Glued-Laminated Timber Beams and Columns 


2.11.1. Applicability of Information 


(1) The information in Subsection 2.11. applies to glued-laminated timber beams and columns required to have 
fire-resistance ratings greater than those afforded under the provisions of Article 3.1.4.6. of Division B of the Building Code. 
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2.11.2. Method of Calculation © 


(1) ‘The fire-resistance rating of glued-laminated timber beams and columns in minutes shall be equal to 
(a) 0.1 fB [4 - 2(B/D)] for beams which may be exposed to fire on 4 sides, 
(b) 0.1 fB [4 - (B/D)] for beams which may be exposed to fire on 3 sides, 
(c) 0.1 £B [3 - (B/D)] for columns which may be exposed to fire on 4 sides, and 
(d) 0.1 £B [3 - (B/2D)] for columns which may be exposed to fire on 3 sides, 
where 
f = the load factor shown in Figure 2.11.2.A., 


B = the full dimension of the smaller side of a beam or column in millimetres before exposure to fire 
(see Figure 2.11.2.B.), 


D = the full dimension of the larger side of a beam or column in millimetres before exposure to fire 
(see Figure 2.11.2.B.), 


k = the effective length factor obtained from CSA O86, “Engineering Design in Wood’, 


L = the unsupported length of a column in millimetres. 


(2) ‘The factored resistance of a beam or column shall be determined by using the specified strengths in CSA O86, 
“Engineering Design in Wood”. 


columns S <12 


Load factor, f 


KU a, e 
columns ~—= > 12 
ae 


and all bearns 


0 25 50 75 100 
Factored load’ / factored resistance’, % 


*In the case of beams, use bending 
moment in place of load. 


Figure 2.11.2.A. 
Factors to Compensate for Partially Loaded Columns and Beams 


Note to Figure 2.11.2.A.: 
(1) See Sentence 2.11.2.(2). 
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column! 


wall—» 


Figure 2.11.2.B. 
>) Full Dimensions of Glued-Laminated Beams and Columns 
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Section 3 Flame-Spread Ratings and Smoke Developed © 
Classifications 


3.1. Interior Finish Materials 

=o lg I be Scope of Information 
(1) Tables 3.1.1.A. and 3.1.1.B. show flame-spread ratings and smoke developed classifications for combinations of some 
common interior finish materials. The values are based on all the evidence available at present. Many materials have not been 
included because of lack of test evidence or because of inability to classify or describe the material in generic terms for the 
purpose of assigning ratings. 


3.1.2. Ratings 


(1) The ratings shown in Tables 3.1.1.A. and 3.1.1.B. are arranged in groups corresponding to the provisions of this Code. 
The ratings apply to materials falling within the general categories indicated. 


a Eh Table Entries 


(1) In Tables 3.1.1.A. and 3.1.1.B., the first number of each entry relates to flame spread and the second number to smoke 
developed limit. For example: 


25/50 represents a flame-spread rating of 0 to 25 and a smoke developed classification of 0 to 50. 
150/300 represents a flame-spread rating of 75 to 150 and a smoke developed classification of 100 to 300. 


X/X applied to walls and ceilings means a flame-spread rating over 150 and a smoke developed classification over 300. 
3.1.4. Effect of Surface Coatings 


(1) Thin surface coatings can modify flame-spread characteristics either upward or downward. Table 3.1.1.A. includes a 
number of thin coatings that increase the flame-spread rating of the base material, so that these may be considered where more 
precise control over flame spread hazard is desired. 


3:1;5. Proprietary Materials 
(1) Information on flame-spread rating of proprietary materials and fire-retardant treatments that cannot be described in 
sufficient detail to ensure reproducibility is available through the listing and labelling services of Underwriters’ Laboratories of 


Canada, Intertek Testing Services NA Ltd. or other recognized testing laboratory. 


(2) Asummary of flame spread test results published prior to 1965 has been prepared by the Institute for Research in 
Construction of the National Research Council of Canada (see Item (1) in Subsection 6.1. Fire Test Reports). 
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» Table 3.1.1.A. 
Assigned Flame-Spread Ratings and Smoke Developed Classifications 
for Combinations of Wall and Ceiling Finish Materials and Surface Coatings 


Surface bes ——=ss«Surface Coating =i (és 
Paint or Varnish not more 
; ot than 1.3 mm 
Materials Applicable Material Minimum Thick, 
Standard Thickness, mm Unfinished 
Cellulosic Wallpaper 
not more than 
One Layer) 


Brick, concrete, tile None 
Steel, copper, aluminum None 
Gypsum plaster CSA A82.22-M 


CSA A82.27-M 
Gypsum wallboard ASTM C1396/ C1396M 25/50 25/50 


Douglas Fir plywood” CSA 0121 
(4) : 
Poplar plywood CSA 0153-M 450/100 450/300 
Plywood with Spruce face 
veneer) CSA 0151 


Douglas Fir plywood“ CSA 0121 150/100 150/100 
Fiberboard low density CAN/ULC-S706 X/100 150/100 


Type 1 
CAN/CGSB-11.3-M 
Standard 150/300 


CAN/CSA-0325 
CSA 0437.0 


Notes to Table 3.1.1.A.: 

) See Sentence 1.1.1.(5) for standards used to assign flame-spread ratings and smoke developed classifications. 

)  Flame-spread ratings and smoke developed classifications for paints and varnish are not applicable to shellac and lacquer. 

)  Flame-spread ratings and smoke developed classifications for paints apply only to alkyd and latex paints. 

) The flame-spread ratings and smoke developed classifications shown are for those plywoods without a cellulose resin overlay. 
) Insufficient test information available. 


Waferboard, OSB 


(1 
( 
( 
( 
( 


on > WwW PY 
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Table 3.1.1.B. © 
Flame-Spread Ratings and Smoke Developed Classifications 
for Combinations of Common Floor Finish Materials and Surface Coatings“ 


Hardwood or softwood flooring either unfinished or finished with a spar or urethane varnish 300/300 


coating 
CAN/CGSB-4.129 300/300 


CAN/CGSB-4.129 300/500 


CAN/CGSB-4.129 300/500 


Wool carpet (woven), pile weight not less than 1120 g/m’, applied with or without felt underlay®) 


Nylon carpet, pile weight not less than 610 g/m? and not more than 800 g/m’, applied with or 
without felt underlay 


Nylon carpet, pile weight not less than 610 g/m? and not more than 1355 g/m’, glued down to 
concrete 


Wool/nylon blend carpet (woven) with not more than 20% nylon and pile weight not less than 
1120 g/m? 


Nylon/wool blend carpet (woven) with not more than 50% wool, pile weight not less than 610 g/m? 
and not more than 800 g/m? 


CAN/CGSB-4.129 


300/500 


CAN/CGSB-4.129 300/500 


Polypropylene carpet, pile weight not less than 500 g/m? and not more than 1200 g/m’, glued CAN/CGSB-4.129 300/500 
down to concrete 


Notes to Table 3.1.1.B.: 

(1) Tested on the floor of the tunnel in conformance with provisions of CAN/ULC-S102.2, “Test for Surface Burning Characteristics of & 
Flooring, Floor Coverings, and Miscellaneous Materials and Assemblies’. 

(2) | Flame-Spread Rating/Smoke Developed Classification 

(3) Type 1 or 2 underlay as described in CGSB 4-GP-36M, “Carpet Underlay, Fiber Type’. 


3.1.6. Limitations and Conditions 


(1) The propagation of flame along a surface in the standard test involves some finite depth of the material or materials 
behind the surface, and this involvement extends to the depth to which temperature variations are to be found during the 
course of the test; for many commonly used lining materials, such as wood, the depth involved is about 25 mm. 


(2) For all the combustible materials described in Table 3.1.1.A., a minimum dimension is shown, and this represents the 
thickness of the test samples on which the rating has been based; when used in greater thicknesses than that shown, these 
materials may have a slightly lower flame-spread rating, and thinner specimens may have higher flame-spread ratings. 


(3) No rating has been included for foamed plastic materials because it is not possible at this time to identify these products 


with sufficient accuracy on a generic basis. Materials of this type which melt when exposed to the test flame generally show an 
increase in flame-spread rating as the thickness of the test specimen increases. 


ached Referenced Standards 


In Tables 3.1.1.A. and 3,1.1.B., the standards applicable to the materials described are noted because the ratings depend on 
conformance with these specifications. 
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+)» Section 4 Noncombustibility 
4.1. Test Method 
4.1.1. Determination of Noncombustibility 


(1) Noncombustibility is required of certain components of buildings by the provisions of this Code, which specifies 
noncombustibility by reference to CAN/ULC-S114, “Test for Determination of Non-Combustibility in Building Materials”. 


(2) ‘The test to which reference is made in Sentence (1) is severe, and it may be assumed that any building material containing 
even a small proportion of combustibles will itself be classified as combustible. The specimen, 38 mm by 
51 mm, is exposed to a temperature of 750°C in a small furnace. The essential criteria for noncombustibility are that the 
specimen does not flame or contribute to temperature rise. 

4.2. Materials Classified as Combustible 

4.2.1. Combustible Materials 
(1) Most materials from animal or vegetable sources will be classed as combustible by CAN/ULC-S114, “Test for 


Determination of Non-Combustibility in Building Materials’, and wood, wood fibreboard, paper, felt made from animal or 
vegetable fibres, cork, plastics, asphalt and pitch would therefore be classed as combustible. 


4.2.2. Composite Materials 
(1) Materials that consist of combustible and noncombustible elements in combination will in many cases also be classed 
9 as combustible, unless the proportion of combustibles is very small. Some mineral wool insulations with combustible binder, 
cinder concrete, cement and wood chips and wood-fibred gypsum plaster would also be classed as combustible. 
4.2.3. Effect of Chemical Additives 
(1) The addition of a fire-retardant chemical is not sufficient to change a combustible product to a noncombustible product. 
4.3. Materials Classified as Noncombustible 
4.3.1. Typical Examples 
(1) Noncombustible materials include brick, ceramic tile, concrete made from Portland cement with noncombustible 


aggregate, asbestos cement, plaster made from gypsum with noncombustible aggregate, metals commonly used in buildings, 
glass, granite, sandstone, slate, limestone and marble. 


Section 5 Protection of Openings in Fire-Rated Assemblies 


Sele Scope 
5.1.1. Installation Information 
(1) The information in Section 5 specifies requirements for 


(a) the installation of fire doors and fire dampers in gypsum-wallboard-protected stud wall assemblies, and 
(b) fire stop flaps for installation in fire-rated membrane ceilings. 
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5.2. Installation of Fire Doors and Fire Dampers 
5.2.1. References 
(1) Fire doors and fire dampers in gypsum-wallboard-protected steel stud non-loadbearing walls required to have a fire- 
resistance rating shall be installed in conformance with Section 9.24. of Division B of the Building Code and the applicable 
requirements of NFPA 80, “Fire Doors and Other Opening Protectives”. 
(2) Fire doors and fire dampers in gypsum-wallboard- protected wood stud walls required to have a fire-resistance rating 
shall be installed in conformance with Section 9.23. of Division B of the Building Code and the applicable requirements of 
NFPA 80, “Fire Doors and Other Opening Protectives”. 
Sra. Fire Stop Flaps 
bo ee By fe Construction Requirements 


(1) Fire stop flaps shall be constructed of steel not less than 1.5 mm thick, covered on both sides with painted asbestos paper 
not less than 1.6 mm thick and equipped with pins and hinges of corrosion-resistant material (see Figure 5.3.1.). 


5.3.2. Hold-Open Devices 
(1) Fire stop flaps shall be held open with fusible links conforming to ULC-S505, “Fusible Links for Fire Protection Service’, 
or other heat-activated devices having a temperature rating approximately 30°C above the maximum temperature that would 


exist in the system either with the system in operation or shut down. 


fusible link 


spring catch 
diffuser opening 


blade 
membrane ceiling 


sliding 
closure 


spring mechanism 
held by fusible link 


membrane ceilin 
diffuser g 


(b) Sliding type 


Figure 5.3.1. @ 


Typical Fire Stop Flaps 
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Section 6 Background Information 
6.1. Fire Test Reports 


Summaries of available fire test information have been published by the Institute for Research in Construction (formerly the 
Division of Building Research) as follows: 

(1) M. Galbreath, Flame Spread Performance of Common Building Materials. Technical Paper No. 170, Division of Building 
Research, National Research Council Canada, Ottawa, April 1964. NRCC 7820. 

(2) M. Galbreath and W.W. Stanzak, Fire Endurance of Protected Steel Columns and Beams. Technical Paper No. 194, 
Division of Building Research, National Research Council Canada, Ottawa, April 1965. NRCC 8379. 

(3) .Z. Harmathy and W.W. Stanzak, Elevated-Temperature Tensile and Creep Properties of Some Structural and 
Prestressing Steels. American Society for Testing and Materials, Special Technical Publication 464, 1970, p. 186 (DBR 
Research Paper No. 42(4) NRCC 11163. 

(4) .Z. Harmathy, Thermal Performance of Concrete Masonry Walls in Fire. American Society for Testing and Materials, 
Special Technical Publication 464, 1970, p. 209 (DBR Research Paper No. 42(3) NRCC 11161. 

(5) L.W. Allen, Fire Endurance of Selected Non-Loadbearing Concrete Masonry Walls. DBR Fire Study No. 25, Division of 
Building Research, National Research Council Canada, Ottawa, March 1970. NRCC 11275. 

(6) A. Rose, Comparison of Flame Spread Ratings by Radiant Panel, Tunnel Furnace, and Pittsburgh-Corning Apparatus. 
DBR Fire Study No. 22, Division of Building Research, National Research Council Canada, Ottawa, June 1969. NRCC 
10788. 

(7) T.T. Lie and D.E. Allen, Calculation of the Fire Resistance of Reinforced Concrete Columns. DBR Technical Paper No. 
378, Division of Building Research, National Research Council Canada, Ottawa, August 1972. NRCC 12797. 

(8) W.W. Stanzak, Column Covers: A Practical Application of Sheet Steel as a Protective Membrane. DBR Fire Study No. 27, 
Division of Building Research, National Research Council Canada, Ottawa, February 1972. NRCC 12483. 

(9) W.W. Stanzak, Sheet Steel as a Protective Membrane for Steel Beams and Columns. DBR Fire Study No. 23, Division of 
Building Research, National Research Council Canada, Ottawa, November 1969. NRCC 10865. 

(10) W.W. Stanzak and T.T. Lie, Fire Tests on Protected Steel Columns with Different Cross-Sections. DBR Fire Study No. 30, 
Division of Building Research, National Research Council Canada, Ottawa, February 1973. NRCC 13072. 

(11) G. Williams-Leir and L.W. Allen, Prediction of Fire Endurance of Concrete Masonry Walls. DBR Technical Paper No. 
399, Division of Building Research, National Research Council Canada, Ottawa, November 1973. NRCC 13560. 

(12) G. Williams-Leir, Prediction of Fire Endurance of Concrete Slabs. DBR Technical Paper No. 398, Division of Building 
Research, National Research Council Canada, Ottawa, November 1973. NRCC 13559. 

(13) A. Rose, Flammability of Fibreboard Interior Finish Materials. Building Research Note No. 68, Division of Building 
Research, National Research Council Canada, Ottawa, October 1969. 

(14) L.W. Allen, Effect of Sand Replacernent on the Fire Endurance of Lightweight Aggregate Masonry Units. DBR Fire Study 
No. 26, Division of Building Research, National Research Council Canada, Ottawa, September 1971. NRCC 12112. 

(15) L.W. Allen, W.W. Stanzak and M. Galbreath, Fire Endurance Tests on Unit Masonry Walls with Gypsum Wallboard. 
DBR Fire Study No. 32, Division of Building Research, National Research Council Canada, Ottawa, February 1974, NRCC 
13901. 

(16) W.W. Stanzak and T.T. Lie, Fire Resistance of Unprotected Steel Columns. Journal of Structural Division, Proc., Am. 
Soc. Civ. Eng., Vol. 99, No. ST5 Proc. Paper 9719, May 1973 (DBR Research Paper No. 577) NRCC 13589. 

(17) T.T. Lie and T.Z. Harmathy, Fire Endurance of Concrete-Protected Steel Columns. A.C.I. Journal, January 1974, Title 
No. 71-4 (DBR Technical Paper No. 597) NRCC 13876. 

(18) T.T. Lie, A Method for Assessing the Fire Resistance of Laminated Timber Beams and Columns. Can. J. Civ. Eng., Vol. 
4, No. 2, June 1977 (DBR Technica! Paper No. 718) NRCC 15946. 

(19) T.T. Lie, Calculation of the Fire Resistance of Composite Concrete Floor and Roof Slabs. Fire Technology, Vol. 14, No. 1, 
February 1978 (DBR Technical Paper No. 77(2) NRCC 16658. 
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6.2. Obsolete Materials and Assemblies © 


Building materials, components and structural members and assemblies in buildings constructed before 1995 may have been 
assigned ratings based on earlier editions of The Supplement to the National Building Code of Canada or older reports of 
fire tests. To assist users in determining the ratings of these obsolete assemblies and structural members, the following list of 
reference documents has been prepared. Although some of these publications are out of print, reference copies are available at 
the Institute for Research in Construction, National Research Council of Canada, Ottawa, Ont., K1A OR6. 
(1) M. Galbreath, Fire Endurance of Unit Masonry Walls. Technical Paper No. 207, Division of Building Research, National 
Research Council Canada, Ottawa, October 1965. NRCC 8740 
(2) M. Galbreath, Fire Endurance of Light Framed and Miscellaneous Assemblies. Technical Paper No. 222, Division of 
Building Research, National Research Council Canada, Ottawa, June 1966. NRCC 9085. 
(3) M. Galbreath, Fire Endurance of Concrete Assemblies. Technical Paper No. 235, Division of Building Research, National 
Research Council Canada, Ottawa, November 1966. NRCC 9279 
(4) Guideline on Fire Ratings of Archaic Materials and Assemblies. Rehabilitation Guideline #8, U.S. Department of 
Housing and Urban Development, Germantown, Maryland 20767, October 
(5) T.Z. Harmathy, Fire Test of a Plank Wall Construction. Fire Study No. 2, Division of Building Research, National 
Research Council Canada, Ottawa, July 1960. NRCC 5760. 
(6) T.Z. Harmathy, Fire Test of a Wood Partition. Fire Study No. 3, Division of Building Research, National Research Council 
Canada, Ottawa, October 1960. NRCC 5769. 


6.3. Assessment of Archaic Assemblies 


Information in this document applies to new construction. Please refer to early editions of the Supplement to the National 
Building Code of Canada for the assessment or evaluation of assemblies that do not conform to the information in this edition 
of the Building Code. As with other documents, this Code is revised according to the information presented to the standing 
committee responsible for its content, and with each update new material may be added and material that is not relevant may 
be deleted. 


6.4. Development of the Component Additive Method 


The component additive method was developed based upon the following observations and conclusions drawn from published 
as well as unpublished test information. 


Study of the test data showed that structural failure preceded failure by other criteria (transmission of heat or hot gases) in most 
of the tests of loadbearing wood framed assemblies. The major contributor to fire resistance was the membrane on the fire- 
exposed side. 


Fire tests of wood joist floors without protective ceilings resulted in structural failure between 8 and 10 min. Calculation of the 
time for wood joists to approach breaking stress, based upon the charring rate of natural woods, suggested a time of 

10 min for structural failure. This time was subtracted from the fire-resistance test results of wood joist floors and the remainder 
considered to be the contribution of the membrane. 


The figures obtained for the contribution of membranes were then applied to the test results for open web steel joist floors 
and wood and steel stud walls and values of 20 min for the contribution of wood stud framing and 10 min for steel framing 
were derived. 


The fire-resistance rating has been limited to 1.5 h as this method of developing ratings for framed assemblies was new and 
untried. Although this is the subject of current review, no decision has been made to extend the ratings beyond 1.5 h. 
(1) M. Galbreath, G. C. Gosselin, and R. B. Chauhan, Historical Guide to Chapter 2 of the Supplement to the National 
Building Code of Canada, Committee Paper FPR 1-3, Prepared for the Standing Committee on Fire Performance Ratings, 
May 1987, 


Example showing fire-resistance rating of a typical membrane assembly, calculated using the component additive method. 
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ee) 1 hour Gypsum Board/Wood Stud Interior Partition 


A Lh fire-resistance rating is required for an interior wood framed partition, using 12.7 mm Type X gypsum wallboard. 

(a) Since gypsum wallboard is used (Sentence 2.3.4.(2) and Table 2.3.4.A.) time assigned to 12.7 mm Type X gypsum 
wallboard membrane on the fire-exposed side of the partition = 25 min 

(b) Time assigned to wood framing members at 406 mm o.<c. (Sentence 2.3.4.(3) and Table 2.3.4.C.) = 20 min 

(c) Time assigned to insulation, if the spaces between the studs are filled with preformed insulation of rock or slag fibres 
conforming to CAN/ULC-S702, “Mineral Fibre Thermal Insulation for Buildings”, (Sentence 2.3.4.(4) and Table 2.3.4.D.) 
= 15min 

(d) Time assigned to the membrane on the non- fire-exposed side (Sentence 23-5.) = Ommin 
Fire-resistance rating = 25 + 20 + 15 = 60 min 
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SB-3 Fire and Sound Resistance of 
Building Assemblies 


(This Standard is based in large measure on Appendix A of the National Building Code of Canada 2010) 


The following Tables may be used to select building assemblies for compliance with Article 9.10.3.1. and Subsection 9.11.2. of 
Division B of the 2012 Building Code. 


Tables 1 and 2 have been developed from information gathered from tests. While a large number of the assemblies listed were 
tested, the fire-resistance and acoustical ratings for others were assigned on the basis of extrapolation of information from tests 
of similar assemblies. Where there was enough confidence relative to the fire performance of an assembly, the fire-resistance 
ratings were assigned relative to the commonly used minimum ratings of 30 min, 45 min and 1 h, including a designation of “< 
30 min” for assemblies that are known not to meet the minimum 30-minute rating. Where there was not enough comparative 
information on an assembly to assign to it a rating with confidence, its value in the Tables has been left blank (hyphen), 
indicating that its rating remains to be assessed through another means. Future work is planned to develop much of this 
additional information. 


These Tables are provided only for the convenience of Code users and do not limit the number of assemblies permitted to those 
in the Tables. Assemblies not listed or not given a rating in these Tables are equally acceptable provided their fire and sound 
resistance can be demonstrated to meet the above-noted requirements either on the basis of tests referred to in Article 9.10.3.1. 
and Subsection 9.11.1. or by using the data in MMAH Supplementary Standard SB-2, “Fire-Performance Ratings”. It should 
be noted, however, that Tables 1 and 2 of this Supplementary Standard are not based on the same assumptions as those used 

in MMAH Supplementary Standard SB-2. Assemblies in Tables 1 and 2 are described through their generic descriptions and 
variants and include details given in the notes to the Tables. Assumptions for MMAH Supplementary Standard SB-2 include 
different construction details that must be followed rigorously for the calculated ratings to be expected. These are two different 
methods of choosing assemblies that meet required fire ratings. 


Table 2 presents fire-resistance and acoustical ratings for floor, ceiling and roof assemblies. The fire-resistance ratings are 
appropriate for all assemblies conforming to the construction specifications given in Table 2, including applicable Table notes. 
Acoustical ratings for assemblies decrease with decreasing depth and decreasing separation of the structural members; the 
values listed for sound transmission class and impact insulation class are suitable for the minimum depth of structural members 
identified in the description, including applicable table notes, and for structural member spacing of 

305 mm o.c., unless other values are explicitly listed for the assembly. Adjustments to the acoustical ratings to allow for the 
benefit of deeper or more widely spaced structural members are given in Table Notes (8) and (9). 
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Section 1 Fire and Sound Resistance of Walls 


Table 1 


Fire and Sound Resistance of Walls 


Type of Wall 


e Wood Studs 
e Single Row 


e Loadbearing or 
Non-Loadbearing 


Wall 
Number 


Description 


Fire-Resistance Rating” 


Loadbearing 


Non- 
Loadbearing 


Typical Sound 
Transmission 
Class(t23) 
(STC) 


W1 


e 38 mm x 89 mm wood studs spaced 406 mm or 
610 mm o.c. 

e with or without absorptive material 

e 1 layer of gypsum board on each side 


Wia 


W1 with 
e 89 mm thick absorptive material” 
e 15.9 mm Type X gypsum board) 


1h 


36 


W1b 


W1 with 
e 89 mm thick absorptive material) 
e 12.7 mm Type X gypsum board”) 


45 min 
(1 hy 


34 


Wic 


W1 with 
e 89 mm thick absorptive material 
e 12.7 mm regular gypsum board®” 


30 min 


Wid 


Wie 


W2 


W1 with 

e no absorptive material 

e 15.9 mm Type X gypsum board!) 
W1 with 

e no absorptive material 

e 12.7 mm Type X gypsum board) 


45 min 


1h 


45 min 


[45 min]® uA 


32 


32 


e 38 mm x 89 mm wood studs spaced 406 mm or 
610 mm o.c. 

e with or without absorptive material 

e 2 layers of gypsum board on each side 


W2a 


W2 with 
e 89 mm thick absorptive material” 
e 15.9 mm Type X gypsum board”) 


2h 


38 


W2 with 
e 89 mm thick absorptive material 
e 12.7 mm Type X gypsum board®) 


38 


W2 with 
e 89 mm thick absorptive material” 
e 12.7 mm regular gypsum board) 


45 min 


36 


Column 1 


W2 with 
e no absorptive material 
e 15.9 mm Type X gypsum board”) 


36 
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Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 


e Loadbearing or 


e 12.7 mm Type X gypsum board) 


Non-Loadbearing 


Wall Fire-Resistance Rating") Lie hel 
Type of Wall Norshar Description ae Class(tv20) 
Loadbearing | Loadbearing (STC) 
W2 with 
e no absorpiive material 1h 1.5h 35 
e 12.7 mm Type X gypsum board) 
W2 with 
@ no absorptive material 45 min 1h 34 
e 12.7 mm ragular gypsum board) ;| 
e 38 mm x 89 mm wood studs spaced 406 mm or 
610 mm o.c. 
e 89 mm thick absorptive material") 
e resilient metal channels on one side spaced 
406 mm or 610 mm o.c. 
e ‘1 layer of gypsum board on each side 
W3 with sl 
e studs spaced 406 mm o.c. 45 min 1h 45 
e 15.9 mm Type X gypsum board) 
W3 with 
e studs spaced 610 mm o.c. 45 min 1h 48 
(5) 
#Wood:Sitts te — Type X gypsum board dk 
wi 
e Single Row e studs spaced 406 mm or 610 mm o.c. 


e 38 mm x 89 mm wood studs spaced 406 mm or 
610 mmo. 

e 89 mm thick absorptive material“ 

e resilient metal channels on one side spaced 
406 mm or 610 mm o.c. 

e 2 layers of gypsum board on resilient metal channel 
side 

e 1 layer of gypsum board on other side 


W4 with th 
e studs spaced 406 mm o.c. 1h (1.5 hyo 51 
| ¢ 15.9 mm Type X gypsum board") me 

W4 with th 

e studs spaced 610 mm o.c. 1h (1.5 hyo 54 

e 15.9 mm Type X gypsum board) ae Te Res 

W4 with 45 mie 

e studs spaced 406 mm o.c. | (1 hyo 1h 49 

e 12.7 mm Type X gypsum board® 

W4 with 45 min 

e studs spaced 610 mm o.c. Ut hyo 1h 93 

e 12.7 mm Type X gypsum board) ar 
Column 1 3 a 5 6 
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Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 


Typical Sound 


Fire-Resistance Rating" 


Wall a: Transmission 
Type of Wall Noriber Description aver ‘oR Class(th20) 
ne Loadbearing (STC) 


e 38 mm x 89 mm wood studs spaced 406 mm or 
610 mm o.c. 

e 89 mm thick absorptive material“ 

e resilient metal channels on one side spaced 
406 mm or 610 mm o.c. 

e 1 layer of gypsum board on resilient metal 
channel side 

e 2 layers of gypsum board on other side 


W5 with 
W5a_| e studs spaced 406 mm o.c. 45 min 1h 51 
e 15.9 mm Type X gypsum board) | 

W5 with 
W5b_ | e studs spaced 610 mm o.c. 45 min 1h 54 
e 15.9 mm Type X gypsum board 
W5 with 

W5c_ | e studs spaced 406 mm o.c. 45 min 1h 49 
e 12.7 mm Type X gypsum board) 
W65 with 

e Wood Studs W5d_ | e studs spaced 610 mm o.c. 45 min 1h 53 
e 12.7 mm Type X gypsum board) 


W5 | 


Ec 


/\ 


Ni 


© Single Row e 38 mm x 89 mm wood studs spaced 406 mm or 


610 mm o.c. 
e with or without absorptive material 
e resilient metal channels on one side 
e 2 layers of gypsum board on each side 


W6 with 

e studs spaced 406 mm or 610 mm o.c. 
W6a_ | e 89 mm thick absorptive material 1.5h 2h 55 
e resilient metal channels spaced 406 mm o.c. 
e 15.9 mm Type X gypsum board!) 


W6 with 

e studs spaced 406 mm or 610 mm o.c. 
W6b | e 89 mm thick absorptive material) 5:1 2h 58 
e resilient metal channels spaced 610 mm o.c. 
e 15.9 mm Type X gypsum board) 


e Loadbearing or 
Non-Loadbearing si 


W6 with 

e studs spaced 406 mm o.c. 
W6c_ | e 89mm thick absorptive material) 1h 1.5h 53 
e resilient metal channels spaced 406 mm o.c. 
e 12.7 mm Type X gypsum board® 
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Type of Wall 


e Wood Studs 
e Single Row 


e Loadbearing or 
Non-Loadbearing 


Wall 
Number 


Table 1 (Cont'd) 


Fire and Sound Resistance of Walls 


Description 


Wé6d 


W6e 


W6f 


W6g 


e 12.7 mm Type X gypsum board®) 


Fire-Resistance Rating”) 


Non- 
Loadbearing 


W6 with 
e studs spaced 406 mm o.c. 
e 89 mm thick absorptive material” 


e resilient metal channels spaced 610 mm o.c. 


e 12.7 mm Type X gypsum board) 


| Loadbearing 


1h 


Typical Sound 
Transmission 
Class") 
(STC) 


—_—___—__—_| 


55 


W6 with 
e studs spaced 610 mm o.c. 
e 89 mm thick absorptive material 


e resilient metal channels spaced 406 mm o.c. 
e 12.7 mm Type X gypsum board) 


W6 with 
e studs spaced 610 mm o.c. 
e 89 mm thick absorptive material” 


e resilient metal channels spaced 610 mm o.c. 


1h 


59 


1h 


58 


W6 with 
e studs spaced 406 mm or 610 mm o.c. 
e 89 mm thick absorptive material” 


e resilient metal channels spaced 406 mm o.c. 


e 12.7 mm regular gypsum board®) 


W6h 


W6 with 
e studs spaced 406 mm or 610 mm o.c. 
e 89 mm thick absorptive material 


e resilient metal channels spaced 610 mm o.c. 


e 12.7 mm regular gypsum board) 


W6i 


W6 with 

e studs spaced 406 mm or 610 mm o.c. 

e no absorptive material 

e resilient metal channels spaced 406 mm or 
610 mm o.c. 

e 15.9 mm Type X gypsum board) 


Wéj 


W6 with 

e studs spaced 406 mm or 610 mm o.c. 

e no absorptive material 

e resilient metal channels spaced 406 mm or 
610 mm o.c. 

e 12.7 mm Type X gypsum board®) 


Column 1 
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45 min 


50 


45 min 


52 


2h 


47 


1h 


46 


De Ontario 


Supplementary Standard SB-3 2012 BUILDING CODE FOR HOUSING 


Table 1 (Contd) 


Fire and Sound Resistance of Walls 


Typical Sound 
Transmission 
Non- Class(1219) 
Loadbearing (STC) 


Fire-Resistance Rating” 


Wall 
Number 


Type of Wall Description 
Loadbearing 


to 


e two rows 38 mm x 89 mm wood studs each spaced 
406 mm or 610 mm o.c. staggered on common 
38 mm x 140 mm plate 
e 89 mm thick absorptive material on one side or 
65 mm thick on each side 
e 1 layer of gypsum board on each side a) 
W7 with 
e 15.9 mm Type X gypsum board) 


e W7 with 45 min 45 min 
e 12.7 mm Type X gypsum board) [1 hy [1 hy] 


W7 with 30 min 
e 12.7 mm regular gypsum board” [45 min} 


e two rows 38 mm x 89 mm wood studs each spaced 
406 mm or 610 mm o.c. staggered on common 
38 mm x 140 mm plate 

W8 | e 89 mm thick absorptive material on one side or 

° Wood Studs 65 mm thick on each side“ 

e 2 layers of gypsum board on one side 

e Two Rows e 1 layer of gypsum board on other side 
Staggered on W8 with 


cae east Mali 15.9 mm Type X gypsum board®) | 
W8b W8 with ; 
eLoadbearingor = |__ e 12.7 mm Type X gypsum board") 

Non-Loadbearing e two rows 38 mm x 89 mm wood studs each spaced | 
406 mm or 610 mm o.c. staggered on common 
w9 38 mm x 140 mm plate 
e with or without absorptive material 
e 2 layers of gypsum board on each side 


W9 with 

e 89 mm thick absorptive material on one side or 
65 mm thick on each side") 

e 15.9 mm Type X gypsum board) 


W9 with 
e 89 mm thick absorptive material on one side or 
65 mm thick on each side“) 
Nie e 12.7 mm Type X gypsum board®) 
W9 with 
e 89 mm thick absorptive material on one side or 
65 mm thick on each side) 
e 12.7 mm regular gypsum board) i 
4 


1h 1h 47 


45 


42 


eel “ss lee Wea 
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Type of Wall 


e Wood Studs 


e Two Rows 
Staggered on 
38 mm x 140 mm 
plate 


e Loadbearing or 
Non-Loadbearing 


Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 


Ww10 


Description 


W9 with 
e no absorptive material 
e 15.9 mm Type X gypsum board®) 


e two rows 38 mm x 89 mm wood studs each spaced 
406 mm or 610 mm o.c. staggered on common 
38 mm x 140 mm plate 

e with or without absorptive material 

e resilient metal channels on one side spaced 
406 mm or 610 mm o.c. 

e 2 layers of gypsum board on each side 


W10 with 

e 89 mm thick absorptive material on one side or 
65 mm thick on each side) 

e 15.9 mm Type X gypsum board®) 


W10c 


W10d 


Wi 


Wita 


W10 with 

e 89 mm thick absorptive material on one side or 
65 mm thick on each side“ 

e 12.7 mm Type X gypsum board®) 


W10 with 
e no absorptive material 
e 15.9 mm Type X gypsum board) 


W10 with 
e no absorptive material 
e 12.7 mm Type X gypsum board”) 


e two rows 38 mm x 89 mm wood studs each spaced 
406 mm or 610 mm o.c. staggered on common 
38 mm x 140 mm plate 
e 89 mm thick absorptive material on one side or 
65 mm thick on each side) 
e resilient metal channels on one side spaced 
406 mm or 610 mm o.c. 
e 2 layers of gypsum board on resilient channel side 
e 1 layer of gypsum board on other side 


W11 with 
e 15.9 mm Type X gypsum board®) 


W11 with 


Tp 


ee 


Fire-Resistance Rating” 


Loadbearing 


Non- 
Loadbearing 


2h 


Bn 


1h 


Typical Sound 


Transmission 


Class()(213) 
(STC) 


48 


2h 62 
1.5h 60 
as. eB 
2h 50 
1.5h 48 


45 min 


56 


ee ee eee ee eee eee 
Wtib |, 12.7 mm Type X gypsum board [1 hy® ih = 
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Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 


Fire-Resistance Rating” Typical Sound 


Type of Wall 


Wall 
Number 


e Wood Studs 


e Two Rows 
Staggered on 
38 mm x 140 mm 
plate 


e Loadbearing or 
Non-Loadbearing 


e Wood Studs 


e Two Rows on 
Separate Plates 


e Loadbearing or 
Non-Loadbearing 


W12 


Description 


Transmission 


Non- 
Loasbeatne Lo dbearing 


Class((2)6) 
(STC) 


—+—— 


e two rows 38 mm x 89 mm wood studs each spaced 
406 mm or 610 mm o.c. staggered on common 
38 mm x 140 mm plate 
e 89 mm thick absorptive material on one side or 
65 mm thick on each side 
e resilient metal channels on one side spaced 
406 mm or 610 mm o.c. 
e 1 layer of gypsum board on resilient metal channel side 
e 2 layers of gypsum board on other side 


W12a 


W12b 


W12 with 
e 15.9 mm Type X gypsum board!) 


W12 with 
e 12.7 mm Type X gypsum board) 


W13 


e two rows 38 mm x 89 mm wood studs each spaced 
406 mm or 610 mm o.c. on separate 38 mm x 
89 mm plates set 25 mm apart 

e with or without absorptive material 

e 1 layer of gypsum board on each side 


poop 


W13 with 
e 89 mm thick absorptive material on each side™® 
e 15.9 mm Type X gypsum board”) 


W13 with 
e 89 mm thick absorptive material on each side“) 
e 12.7 mm Type X gypsum board”) 


W13 with 
e 89 mm thick absorptive material on one side only®® 
e 15.9 mm Type X gypsum board) 


W13d 


—— ~|—- 


W13 with 
e 89 mm thick absorptive material on one side only) 
e 12.7 mm Type X gypsum board) 


45 min 


45 min 


W713 with 
e no absorptive material 
e 15.9 mm Type X gypsum board®) 


~ |w13 with 


e no absorptive material 


Column 1 


e 12.7 mm Type X gypsum board") 
- 
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2 Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 
[== SSS . 
a Fire-Resistance Rating") Larter 
Type of Wall Nianber Description Class12x0) 


Loadbearing 


Non- 

Lt ite | sient 2 Loadbearing (STC) 
e two rows 38 mm x 89 mm wood studs each spaced 

406 mm or 610 mm o.c. on separate 38 mm x 

89 mm plates set 25 mm apart 
e with or without absorptive material 
e 2 layers of gypsum board on one side 
e 1 layer of gypsum board on other side 


ae Mee i ane pero X shyt ait TSE. 
W14 with 


W14a_ | e 89 mm thick absorptive material on each side) 1h 


e 15.9 Type X gypsum board”) :' te 9 eibonbebbiered 
W14 with 


W14b | e 89 mm thick absorptive material on each side®) 45 min 
e 12.7 Type X gypsum board) : | 
W14 with 

W14c_ | e 89 mm thick absorptive material on one side only®) 1h 

e 15.9 Type X gypsum board) 

W14 with 

7) W14d | e 89 mm thick absorptive material on one side only®) 45 min 1h 57 


e Wood Studs e 12.7 Type X gypsum board) 4p 
W14 with 


: i eg W14e | ¢ no absorptive material 1h th 51 
eparate riates |__| ¢ 15.9 Type X gypsum board‘ 

W14 with 

W14f | e no absorptive material 45 min 1h 51 

e 12.7 Type X gypsum board) 


w14 


e Loadbearing or 
Non-Loadbearing 


e two rows 38 mm x 89 mm wood studs each spaced 
406 mm of 610 mm o.c. on separate 38 mm x 

W15 89 mm plates set 25 mm apart 

e with or without absorptive material 

e 2 layers of gypsum board on each side 


W15 with 
W15a | e 89 mm thick absorptive material on each side® 1.5h 2h 66 
e 15.9 mm Type X gypsum board) 


W6 with 
W15b | e 89 mm thick absorptive material on each side) 1h 1.5h 65 


e 12.7 mm Type X gypsum board) 
W165 with 


W15c | e 89mm thick absorptive material on each side 45 min 1h 61 
e 12.7 mm regular gypsum board®) 


2) Column 1 2 3 A 5 6 
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Table 4 (Cont'd) 
Fire and Sound Resistance of Walls 
Fire-Resistance Rating”) _| Typical Sound 
Type of Wall Me Description hae Trenemiseoy 
yp Number P eo Non- Class(tv(2)°) 
oadbearing | | oadbearing (STC) 
Se 
W15 with 
W15d | ¢ 89mm thick absorptive material on one side only®) 1.5h 2h 62 
e 15.9 mm Type X gypsum board) 
W15 with 
W15e | e 89mm thick absorptive material on one side only® 1h 1.5h 60 
e 12.7 mm Type X gypsum board) 
e Wood Studs W15 with 
W15f | e 89mm thick absorptive material on one side only} = 45 min 1h of 
e Two Rows on e 12.7 mm regular gypsum board") 
Separate Plates W165 with 
° Loadbearing or W15g | e no absorptive material | 1.5h 2h 56 
Non-Loadbearing  |_ e 15.9 mm Type X gypsum board) 
W15 with 
W15h | eno absorptive material 1h 1.5h 55 
e 12.7 mm Type X gypsum board) 
W15 with 
W15i | e no absorptive material 45 min 1h 51 
e 12.7 mm regular gypsum board) 


ee Sama aONREE on 6) OTT 
e 38 mm x 89 mm wood studs spaced 406 mm or 


EW1 | e 89 mm thick absorptive material® MN NUNN 
ee \ \ AVY 
e Exterior Wood Studs e 1 or 2 layers of gypsum board on inside PtP ih Bt A Bi Be Be A 
e exterior sheathing and siding 
e Single Row EW1 with 
Sls 15.9 mm Type X gypsum board)°) uy un Ms 
e Loadbearing and EWs with 
Non-Loadbearin y | 
g EW1b | ° 12.7 mm Type X gypsum board®¥® 45 min 45 min N/A 
EW1 with 
BMG aig 2 layers of 12.7 mm regular gypsum board®)°) a.m 45.min Mis 
/ 
e 31 mm x 64 mm steel studs spaced 406 mm or 
54 610 mm o.c. 
e Non-Loadbearing e with or without absorptive material 
Steel Studs e 1 layer of gypsum board on each side 
S1 with 
e 0.46 mm (25 Gauge) Sta_| * Studs spaced 610 mm o.c. 45 min b 
e 65 mm thick absorptive material 4 (1 hye) 
e 15.9 mm Type X gypsum board) 
Column 1 2 3 4 5 6 
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e Non-Loadbearing 
Steel Studs 
e 0.46 mm (25 Gauge) S2 with 


§2c 


$2 with 
S2d 


e studs spaced 610 mm o.c. 
e 65 mm thick absorptive material 
e 12.7 mm Type X gypsum board®) 


e studs spaced 406 mm o.c. 
e 65 mm thick absorptive material’ 
e 12.7 mm Type X gypsum board) 


e 65 mm thick absorptive material 


e 15.9 mm Type X gypsum board®) 


& Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 
vid Fire-Resistance Rating" | Lassiter 
re Bu r issio 
Type of Wall RaiAber Description . NOR: Class(1v20 
ae abe poacbearnig Loadbearing (STC) 
S1 with 
ep |* studs spaced 406 mm o.c. ah 45 min 39 
e 65 mm thick absorptive material) [1 hy® 
e 15.9 mm Type X gypsum board®) 
S1 with 
aes he studs spaced 406 mm or 610 mm o.c. um i min 35 
¢ no absorptive material 
e 15.9 mm Type X gypsum board) 
e 31 mm x 64 mm steel studs spaced 406 mm or 
610 mm o.c. 
$2 | e with or without absorptive material 
e 1 layer of gypsum board on one side 
e 2 layers of gypsum board on other side 
S2 with 
e studs spaced 610 mm o.c. 
S22 | 65 mm thick absorptive material) i i) ou 
e 15.9 mm Type X gypsum board) 
ee aes Shits aaa 
a) $2 with iis 
so |° studs spaced 406 mm o.c. es th 44 


S2 with 
§2e 


e studs spaced 610 mm o.c. 
e no absorptive material 
e 15.9 mm Type X gypsum board) 


$2 with 


S2f 


e studs spaced 406 mm o.c. 
e no absorptive material 
e 15.9 mm Type X gypsum board) 


S2 with 
$2g 


e studs spaced 610 mm o.c. 
e no absorptive material 
e 12.7 mm Type X gypsum board) 


Column 1 2 


3 


= 1h 50 
_— 1h 42 
if SSF 
— 1h 41 
_ 1h 37 
a 
_ 1h 40 
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Table 1 (Cont'd) 


Fire and Sound Resistance of Walls 


Fire-Resistance Rating" Typical Sound 
Wall ae _| Transmission 
Type of Wall Number Description fem pene Class(tX2xs) 
Loadbearing ; 
Loadbearing (STC) 
$2 with 
Soh |° studs spaced 406 mm o.c. a3 4h 35 
e no absorptive material 
e 12.7 mm Type X gypsum board) L i 
e 31 mm x 64 mm steel studs spaced 406 mm or 
$3 610 mm o.c. 
e with or without absorptive material 
e 2 layers of gypsum board on each side 
$3 with 
e studs spaced 610 mm o.c. 
S34 |. 65 mm thick absorptive material ® en = 
e 15.9 mm Type X gypsum board) 
$3 with 
e studs spaced 406 mm o.c. 
pale 65 mm thick absorptive material 1 aM 4 
e 15.9 mm Type X gypsum board!) +e 
$3 with iz 
e studs spaced 610 mm o.c. 
¢ Non-Loadbearing S3C | «65 mm thick absorptive material 2 sel 2 
Steel Studs e 12.7 mm Type X gypsum board") 
$3 with 
° 0.46 mm (25 Gauge) g3q_| * Studs spaced 406 mm o.c. - TBA 47 
e 65 mm thick absorptive material” i 
e 12.7 mm Type X gypsum board) 
$3 with 
e studs spaced 610 mm o.c. 
2 e 65 mm thick absorptive material” a ue 
e 12.7 mm regular gypsum board) ae 
$3 with 
e studs spaced 406 mm o.c. 
S3t |. 65 mm thick absorptive material") a i f 
e 12.7 mm regular gypsum board) 
$3 with mt 
e studs spaced 610 mm o.c. 
Sa ene absorptive material e ai - 
e 15.9 mm Type X gypsum board) aoe 
$3 with 
e studs spaced 406 mm o.c. 
Sal a oars absorptive material = ab oe 
e 15.9 mm Type X gypsum board) 
Column 1 aly 3 4 5 6 
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Type of Wall Numer 


S3i 
S| 


Table 1 (Cont'd) 


Fire and Sound Resistance of Walls 


Wer Fire-Resistance Rating _| Typical Sound 


po ey 


Description 


e studs spaced 610 mm o.c. 
e no absorptive material 
e 12.7 mm Type X gypsum board) 


$3 


S3k 


$3} 


$4 
e Non-Loadbearing 
Steel Studs 


e 0.46 mm (25 Gauge) | Sda 


S4b 


S4c 


S4 with 


e 15.9 mm Type X gypsum board®) 


$3 with 
e studs spaced 406 mm o.c. 
e no absorptive material 


Supplementary Standard SB-3 


Loadbearing 


e 12.7 mm Type X gypsum board”) 


$3 with 
e studs spaced 610 mm o.c. 


$3 with 

e studs spaced 406 mm o.c. 

e no absorptive material 

e 12.7 mm regular gypsum board”) 


e no absorptive material 
e 12.7 mm regular gypsum board”) 


e 31 mm x 92 mm steel studs spaced 406 mm or 
610 mm o.c. 

e with or without absorptive material 

e 1 layer of gypsum board on each side 


e studs spaced 610 mm o.c. 
e 89 mm thick absorptive material” 
e 15.9 mm Type X gypsum board®) 


$4 with 
e studs spaced 406 mm o.c. 
e 89 mm thick absorptive material 


$4 with 

e studs spaced 610 mm o.c. 

e no absorptive material 

e 15.9 mm Type X gypsum board®) 


= 


S4d 


$5 


$4 with 

e studs spaced 406 mm o.c. 

e no absorptive material 

e 15.9 mm Type X gypsum board®) 


e 31 mm x 92 mm steel studs spaced 406 mm or 
610 mm o.c. 

e with or without absorptive material 

e 1 layer of gypsum board on one side 

e 2 layers of gypsum board on other side 


Column 1 2 


3 


$3 with 


Non- Class("(203) 
Loadbearing (STC) 

1.5h 44 

1.5h 39 


Transmission 


81 


45 min 
(t nye 3 
45 min 
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Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 


Fire-Resistance Rating() Typical Sound 
Wall nescnas L Transmission 
Number See er : Non- Class("2)3) 
aaa Loadbearing (STC) 
= aah 


Type of Wall 


S5 with 
a, ie studs spaced 610 mm o.c. a 1h 53 
e 89 mm thick absorptive material) [1.5 h}® 


e 15.9 mm Type X gypsum board) 


$5 with 
seh | ° studs spaced 406 mm o.c. 2 1h 59 
e 89 mm thick absorptive material") [1.5 h]® 


e 15.9 mm Type X gypsum board) 


S5 with 
Sb (Ct ° studs spaced 610 mm o.c. a Th 54 
e 89 mm thick absorptive material’) [1.5 h]® 


e 12.7 mm Type X gypsum board®) 


$5 with 
ssq |° studs spaced 406 mm o.c. — 1h 50 
e 89 mm thick absorptive material [1.5 hy® 


e 12.7 mm Type X gypsum board”) 


$5 with 
e studs spaced 610 mm o.c. 


e Non-Loadbearing ae no absorptive material ¥ 1h 43 


Steel Studs le 15.9 mm Type X gypsum board) 


$5 with 
e 0.46 mm (25 Gauge) e studs spaced 406 mm o.c. 


Sf 1h 42 
e no absorptive material 


e 15.9 mm Type X gypsum board) 


S5 with 


e studs spaced 610 mm o.c. 
Be lero absorptive material A UL if 


e 12.7 mm Type X gypsum board) 


S5 with 
e studs spaced 406 mm o.c. 
mao no absorptive material ~~ 1h 40 


e 12.7 mm Type X gypsum board®) 


e 31 mm x 92 mm steel studs spaced 406 mm or 
S6 610 mm o.c. 
e with or without absorptive material 
e 2 layers of gypsum board on each side 
S6 with 
e studs spaced 610 mm o.c. 
apa e 89 mm thick absorptive material“ he 2n 38 


e 15.9 mm Type X gypsum board®) 
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ype of Wall 


e Non-Loadbearing 


Steel Studs 


e 0.46 mm (25 Gauge) 


Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 


t Wall 


Number 


| ___} 1S) _) aiid 


S6b 


S6c 


S6d 


S6e 


Description 


Fire-Resistance Rating" 


S6 with 
e studs spaced 406 mm o.c. 
e 89 mm thick absorptive material 


e 15.9 mm Type X gypsum board) 


S6 with 
e studs spaced 610 mm o.c. 
e 89 mm thick absorptive material” 


e 12.7 mm Type X gypsum board) 


Non- 


pcheallig Loadbearing 


Typical Sound 
Transmission 
Class("2)0) 
(STC) 


— 2h 


$6 with 
e studs spaced 406 mm o.c. 
e 89 mm thick absorptive material 


e 12.7 mm Type X gypsum board) 


S6 with 
e studs spaced 610 mm o.c. 
e 89 mm thick absorptive material 


55 


55 


S6f 


S6g 


S6h 


S6i 


S6j 


S6k 


amd e 12.7 mm regular gypsum board) 


S6 with 

e studs spaced 406 mm o.c. 

e 89 mm thick absorptive material 
e 12.7 mm regular gypsum board!) 
$6 with 

e studs spaced 610 mm o.c. 

e no absorptive material 

e 15.9 mm Type X gypsum board) 


S6 with 

e studs spaced 406 mm o.c. 

e no absorptive material 

e 15.9 mm Type X gypsum board) 
S6 with 

e studs spaced 610 mm o.c. 

e no absorpiive material 

e 12.7 mm Type X gypsum board") 


54 


50 


48 


47 


45 


S6 with 

e studs spaced 406 mm o.c. 

e no absorptive material 

e 12.7 mm Type X gypsum board) 
$6 with 

e studs spaced 610 mm o.c. 

e no absorptive material 


e 12.7 mm regular gypsum board 


Column 1 
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Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 
Ee Ts Gre er Cr Pada +. cis ae 
Fire-Resistance Rating” _| Typical Sound 
Wall ce Transmission 
Type of Wall NORiber Description PRS Clasg("l00) 
meee ak Loadbearing (STC) 
S6 with 
se | ° studs spaced 406 mm 0.¢. a th 39 
e no absorptive material 
le e 12.7 mm regular gypsum board®) 
e 31 mm x 152 mm steel studs spaced 406 mm or 
S7 610 mm o.c. 
e with or without absorptive material 
e 1 layer of gypsum board on each side 
S7 with 
S7a_| » 150 mm thick absorptive material ty i ‘te 51 
e 15.9 mm Type X gypsum board) 
~ dees | aac at 
S7 with 
S7b | eno absorptive material _ 45 min 4 
e 15.9 mm Type X gypsum board) 
e 31 mm x 152 mm steel studs spaced 406 mm or 
610 mm o.c. 
$8 | e with or without absorptive material 
e 1 layer of gypsum board on one side 
e Non-Loadbearing e 2 layers of gypsum board on other side 
Steel Studs 


$8 with 
¢ 0.46 mm (25 Gauge) S8a_| ¢ 150 mm thick absorptive material“ 
e 15.9 mm Type X gypsum board) 


1h 


(1.5 hy® my 


| $8 with i 
S8b | e 150 mm thick absorptive material” 1.5 hyo 54 
i e 12.7 mm Type X gypsum board®) 
$8 with | 
S8c | eno absorptive material 45 


e 15.9 mm Type X gypsum board) 


$8 with 
S8d__| e no absorptive material 
e 12.7 mm Type X gypsum board) 


Sanaa 


e 31 mm x 152 mm steel studs spaced 406 mm or 
610 mm o.c. 


$9 e with or without absorptive material 
e 2 layers of gypsum board on each side 
S9 with 
S9a_| e 150 mm thick absorptive material ~ 2h 59 
e 15.9 mm Type X gypsum board) 
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Ce) Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 
int Fire-Resistance Rating") ae Sound 
ee ransmission 
Type of Wall ene: Description Teanga \Netaseieae 
Loadbearing | | oadbearing | (STC) 
S9 with 
S9b | ¢ 150 mm thick absorptive material — 1.5h 57 
e 12.7 mm Type X gypsum board) 
Pee eee Uae eens 
S9 with 
S9c__| e 150 mm thick absorptive material) _ 1h 53 
, e 12.7 mm regular gypsum board) 
‘aa | eee 
pias tle S9d_ | ¢ no absorptive material _ 2h 49 
(6) 
e 0.46 mm (25 Gauge) e 15.9 mm Type X gypsum board 
S9 with 
S9e_ | e no absorptive material — 15h 47 
e 12.7 mm Type X gypsum board®) 
S9 with 
S9f | ¢ no absorptive material — 1h 43 
|° 12.7 mm regular gypsum board®) 
e 41 mm x 92 mm loadbearing steel studs spaced 
® 406 mm or 610 mm o.c. 
$10 | e with or without cross-bracing on one side 
e with or without absorptive material 
e 2 layers of gypsum board on each side 
$10 with 
S10a_ | ¢ 89 mm thick absorptive material 1h - 38 
e 15.9 mm Type X gypsum board®) 
$10 with foe 
S10b | ¢ 89 mm thick absorptive material” = 38 
e Loadbearing Steel © 12.7 mm Tyoe X eee board® [1 hy 
Studs ei Ye A SY ee! eee 
S10 with 
e 0.84 mm to 1.52mm| S10c | e 89mm thick absorptive material” _ _ 36 
thickness e 12.7 mm regular gypsum board) 
Oo a ia Se Se Poy SSSR ey 
$10 with 
$10d_ | e no absorptive material 1h — 36 
e 15.9 mm Type X gypsum board®) 
$10 with 
$10e | eno absorptive material 1h _ 35 
e 12.7 mm Type X gypsum board®) 
$10 with 
S10f | ¢ no absorptive material — — 34 
e 12.7 mm regular gypsum board) 
Column 1 2 3 4 5 | 6 
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e Loadbearing Steel 
Studs 


e 0.84 mm to 1.52 mm 
thickness 


Column 1 


e 41 mm x 92 mm loadbearing steel studs spaced 
406 mm or 610 mm o.c. 

e with or without cross-bracing on one side 

e with or without absorptive material 

e resilient metal channels on one side 

e 1 layer of gypsum board on each side 


e 89 mm thick absorptive material 
e resilient metal channels spaced at 610 mm o.c. 
e 15.9 mm Type X gypsum board) 


e 89 mm thick absorptive material” 
e resilient metal channels spaced at 406 mm o.c. 
e 15.9 mm Type X gypsum board®) 


e no absorptive material 
e resilient metal channels spaced at 610 mm o.c. 
e 15.9 mm Type X gypsum board) 


e no absorptive material 
e resilient metal channels spaced at 406 mm o.c. 
e 15.9 mm Type X gypsum board 


e 89 mm thick absorptive material 
e resilient metal channels spaced at 610 mm o.c. 
e 12.7 mm Type X gypsum board) 


e 89 mm thick absorptive material“ 
e resilient metal channels spaced at 406 mm o.c. 
e 12.7 mm Type X gypsum board) 


e no absorptive material 

e resilient metal channels spaced at 610 mm o.c. 
12.7 mm T (6) 

e 12.7 mm Type X gypsum board 


e no absorptive material 
e resilient metal channels spaced at 406 mm o.<c. 
e 12.7 mm Type X gypsum board®) 


Sit 
S11 with 
Sita 
ie S11 with 
Sib 
S11 with 
Sic 
S11 with 
Sid 
z S11 with 
S1te 
S11 with 
Stf 
S11 with 
Stig 
i 
S11 with 
Sith 
2 
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Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 
Fire-Resistance Rating) _| Typical Sound 
Wall bee Transmission 
Type of Wall Ailiber Description | NGiL Class(t2v0) 
SOLS Loadbearing (STC) 
pee 5 


47 


41 


47 


45 
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a) Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 


Typical Sound 
Transmission 
Class(1X2) 
(STC) 


Fire-Resistance Rating") 
Non- 
Loadbearing 


Wall 


Type of Wall Nuiber 


Description 


Loadbearing 


e 41 mm x 92 mm loadbearing steel studs spaced 
406 mm or 610 mm o.c. 

e with or without cross-bracing on one side 

$12 | e with or without absorptive material 

e resilient metal channels on one side 

e 2 layers of gypsum board on resilient channel side 

e 1 layer of gypsum board on other side 


$12 with 
Siza |° 89 mm thick absorptive material” hy - 54 
e resilient metal channels spaced at 610 mm o.c. 


e 15.9 mm Type X gypsum board”) 


$12 with 
e 89 mm thick absorptive material 
e resilient metal channels spaced at 406 mm o.c. 


$12b 
e 15.9 mm Type X gypsum board®) z 


$12 with 
) S120 |° no absorptive material f ‘. F 
e Loadbearing Steel e resilient metal channels spaced at 610 mm o.c. 

Studs e 15.9 mm Type X gypsum board® 


$12 with 
e 0.84 mm to 1.52 mm Staq_ | * N° absorptive material bre = 43 
thickness e resilient metal channels spaced at 406 mm o.c. 


e 15.9 mm Type X gypsum board®) 


$12 with 
e 89 mm thick absorptive material 


oie e resilient metal channels spaced at 610 mm o.c. ity de Be 


e 12.7 mm Type X gypsum board®) 
$12 with 
e 89 mm thick absorptive material” 


ot e resilient metal channels spaced at 406 mm o.c. ih ¥ ot 


e 12.7 mm Type X gypsum board®) 


$12 with 
e no absorptive material pa re 
Se e resilient metal channels spaced at 610 mm o.c. a 


e 12.7 mm Type X gypsum board®) 


$12 with 

e no absorptive material 

e resilient metal channels spaced at 406 mm o.c. 
e 12.7 mm Type X gypsum board®) 


3 
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Table 1 (Cont'd) © 


Fire and Sound Resistance of Walls 


| | one) tt Toi renin | 
Fire-Resistance Rating" ypical soun 


Wall eee Transmission 
Type of Wall Rrabes Description ae Class(ti20) 


N 
Loadbearing (STC) 


Loadbearing 


e 41 mm x 92 mm loadbearing steel studs spaced 
406 mm or 610 mm o.c. 
e with or without absorptive material 
e resilient metal channels on one side spaced at 
406 mm o.c. 
e 2 layers of gypsum board on resilient channel side 
e 1 layer shear membrane and 1 layer gypsum board 
on other side 


$13 with 

e 89 mm thick absorptive material) 
e 12.7 mm OSB shear membrane 
e 15.9 mm Type X gypsum board) 


e 41 mm x 92 mm loadbearing steel studs spaced 
406 mm or 610 mm o.c. 
$14 | e with or without absorptive material 
e resilient metal channels on one side 
e 2 layers of gypsum board on each side 
$14 with 
e Loadbearing Steel eres lie 89 mm thick absorptive material) 
Studs e resilient metal channels spaced at 610 mm o.c. 
| ¢ 15.9 mm Type X gypsum board) 


e 0.84 mm to 1.52 mm $14 with 

thickness stab |° 89 mm thick absorptive material” 45 min 
e resilient metal channels spaced at 610 mm o.c. [1 hy] 
e 12.7 mm Type X gypsum board) 


$14 with 
Crees 89 mm thick absorptive material) We vy 5A 
e resilient metal channels spaced at 610 mm o.c. 


e 12.7 mm regular gypsum board) 


$14 with 
e no absorptive material 
e resilient metal channels spaced at 610 mm o.c. 


e 15.9 mm Type X gypsum board!) 
$14 with 

e no absorptive material 

$14@ | . resilient metal channels spaced at 610 mm o.c. pa ic - 


e 12.7 mm Type X gypsum board®) il 
$14 with 
e 89 mm thick absorptive material) 45 min 
e resilient metal channels spaced at 406 mm o.c. [1 hy} 
e 12.7 mm Type X gypsum board”) 
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Type of Wall 


Wall 


Number 


Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 


Description 


Studs 


thickness 


e Loadbearing Steel 


e 0.84 mm to 1.52 mm 


$14g 


$14h 


$14 with 

e no absorptive material 

e resilient metal channels spaced at 406 mm o.c. 
e 12.7 mm Type X gypsum board) 


$14 with 

e studs at 610 mm o.c. 

e 89 mm thick absorptive material“ 

e resilient metal channels spaced at 406 mm o.c. 
e 15.9 mm Type X gypsum board”) 


S14i 


Fire-Resistance Rating” 


ice 
Typical Sound 


S14 with 

e studs at 406 mm o.c. 

e 89 mm thick absorptive material 

e resilient metal channels spaced at 406 mm o.c. 
he 15.9 mm Type X gypsum board®) 


S14j 


$14 with 

e studs at 610 mm o.c. 

e no absorptive material 

e resilient metal channels spaced at 406 mm o.c. 
pe lse mm Type X gypsum board) 


Transmission 
‘ Non- Class(2)@) 
Loadbearing tos seal oro 
1h - 47 
th - 60 
th - 58 


51 


$14k 


$14 with 

e studs at 406 mm o.c. 

© no absorp‘ive material 

e resilient metal channels spaced at 406 mm o.c. 
ee 15.9 mm Type X gypsum board) 


$i4l 


$14 with 

e studs at 406 mm o.c. 

e no absorptive material 

e resilient metal channels spaced at 610 mm o.c. 
e 12.7 mm Type X gypsum board®) 


49 


$14m 


$15 


Column 1 


sees 


_ 


$14 with 

e studs at 610 mm o.c. 

e no absorptive material 

e resilient metal channels spaced at 610 mm o.c. 
e 12.7 mm regular gypsum board) 


e 2 rows of 41 mm x 92 mm loadbearing steel studs 
spaced 406 mm or 610 mm o.c. 

e with cross bracing 

e with or without absorptive material 


e 2 layers of gypsum board on each side 


3 


—— 


89 


49 


50 


fice seared | 
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Table 1 (Contd) ¢ 
Fire and Sound Resistance of Walls 


fae . 
Fire-Resistance Rating" Typical Sound 
i f Wall Mod Description dnspiesion 
WEA Number P eres Non- Class") 
ee Pal Loadbearing (STC) 
$15 with 
$15a_ | e 89 mm thick absorptive material in each cavity 1h _ 68 
e 15.9 mm Type X gypsum board) neue! 
$15 with 
* Loadbearing Steel | 45h | » 89mm thick absorptive material in each cavity th = 68 
Studs e 12.7 mm Type X gypsum board) 
$15 with 
° nadie sul S15c | e no absorptive material 1h _ 52 
e 15.9 mm Type X gypsum board) pat 
$15 with 
$15d_ | e no absorptive material 1h _ 52 
e 12.7 mm Type X gypsum board) 
B1 | e 140 mm or 190 mm concrete block 
Bla | e 140 mm bare concrete block”) 
Bib | e 190 mm bare concrete block’) 
eisai. Ins asta were nck 
e 140 mm or 190 mm concrete block 
B2 |? no absorptive material 
e 1 layer of gypsum-sand plaster or gypsum board on 
each side 
e Hollow Concrete Tp2 with 
Block (Normal Weight B2a | 140 mm concrete block 2h 2h 50 
Aggregate) e 12.7 mm gypsum-sand plaster 
B2 with 
e 140 mm concrete block 
ba e 12.7 mm Type X gypsum board or 15.9 mm Type X ab. mt ai 
gypsum board) 
B2 with 
B2c | e 140 mm concrete block 1.5h 1.5h 46 
e 12.7 mm regular gypsum board) 
B2 with 
B2d | e 190 mm concrete block 25h 2.5h 51 
e 12.7 mm gypsum-sand plaster 
B2 with | 
B2e | e 190 mm concrete block 3h 3h 50 
e 15.9 mm Type X gypsum board’) | 
Column 1 2 3 4 5 6 = 
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Type of Wall 


Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 


Wall 
Number 


Description 


Fire-Resistance Rating” 


Loadbearing 


e Hollow Concrete 
Block (Normal Weight 


Aggregate) 


B2f 


B2 with 
e 190 mm concrete block 
e 12.7 mm Type X gypsum board") 


B2g 


~ | B2 with 


e 190 mm concrete block 
e 12.7 mm regular gypsum board) 


2.5h 


2h 


Non- 
Loadbearing 


2.5h 


Typical Sound 


Transmission 
Class) 
(STC) 


49 


2h 


B3 


e 140 mm or 190 mm concrete block 

e resilient metal channels on one side spaced at 
406 mm or 610 mm o.c. 

e absorptive material filling resilient metal channel 
space”) 

e 1 layer of gypsum board on each side 


B3a 


B3b 


48 


SS eS EE ee 


B3 with 

e 140 mm concrete block 

e 12.7 mm Type X gypsum board or 15.9 mm Type X 
gypsum board) 


B3 with 
e 140 mm concrete block 
e 12.7 mm regular gypsum board”) 


B3d 


B3 with 
e 190 mm concrete block 
e 15.9 mm Type X gypsum board®) 


2h 


2h 


51 


48 


3h 


B3 with 
e 190 mm concrete block 
e 12.7 mm Type X gypsum board!) 


B3 with 
e 190 mm concrete block 
e 12.7 mm regular gypsum board®”) 


53 


2h 


2h 


51 


e 140 mm or 190 mm concrete block 

e resilient metal channels on each side spaced at 
406 mm or 610 mm o.c. 

e with or without absorptive material 

e / layer of gypsum board on each side 


B4 with 

e 140 mm concrete block 

e 12.7 mm Type X gypsum board or 15.9 mm Type X 
gypsum board) 


2h 


2h 


47 


B4 with 
e 140 mm concrete block 
e 12.7 mm regular gypsum board®"”) 


42 


Column 1 
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Table 4 (Cont'd) @ 
Fire and Sound Resistance of Walls 


Typical Sound 
Transmission 
Class(21) 
(STC) 


Fire-Resistance Rating” 


Wall 
Number 


“TBA with 


B4c_ | e 190 mm concrete block 3h 3h 50 
e 15.9 mm Type X gypsum board) 

B2 with 
B4d | e 190 mm concrete block Zin 2.5h 49 
e 12.7 mm Type X gypsum board”) 
B2 with 

B4e | e 190 mm concrete block 2h 2h 45 
e 12.7 mm regular gypsum board®”) 


Type of Wall Description 


Non- 


meets Loadbearing 


e 190 mm concrete block 

e 38 mm x 38 mm horizontal or vertical wood 
B5 strapping on one side spaced at 610 mm o.c. 
e with or without absorptive material 

e / layer of gypsum board on each side 


eee eee eee Coe 2! 


Ba B5 with 
e 15.9 mm Type X gypsum board”) 
B5 with 
| ¢ 12.7 mm Type X gypsum board") 


e Hollow Concrete BS with 
Block (Normal Bette 12.7 mm regular gypsum board”) 2h 2h 51 


Weight Aggregate) e 140 mm or 190 mm concrete block 

e 38 mm x 38 mm horizontal or vertical wood 
strapping on each side spaced at 610 mm o.c. 

e absorptive material filling strapping space on each 
side) 

e 1 layer of gypsum board on each side 


B6 with 

e 140 mm concrete block 

e 12.7 mm Type X gypsum board or 15.9 mm Type X 
gypsum board) 


B6 with 
B6b | e 140 mm concrete block 1.5h 1.5h 56 
e 12.7 mm regular gypsum board” 


B6 with 
B6c | e 190 mm concrete block 3h 3h 80 
e 15.9 mm Type X gypsum board®) 


——+ + =| 
B6 with 


B6d | e 190mm concrete block 2.5h 2.5h 59 


e 12.7 mm Type X gypsum board!) @ 
a “ty 
Column 1 Zz 3 4 5 6 
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& Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 


Typical Sound 


Fire-Resistance Rating") 


Wall ee Transmission 
Type of Wall Nudtber Description poe bee Nan: Classiave) 
9 Loadbearing (STC) 


B4 with 
B6e | e¢ 190 mm concrete block 
e 12.7 mm regular gypsum board®)” 


2h 2h 57 


e 190 mm concrete block 

e 65 mm steel studs each side spaced at 610 mm o.c. 
e absorptive material filling stud space on each side") 
e ‘1 layer of gypsum board on each side 


B7 


B7 with 
Koad 15.9 mm Type X gypsum board) oe ea it 
B7b B7 with 
e 12.7 mm Type X gypsum board® 
B7c B7 with 
e 12.7 mm regular gypsum board® 
e 190 mm concrete block 
9 e 38 mm x 64 mm wood studs on each side spaced 


B8 at 610 mm o.c. 
e absorptive material filling stud space on each side) 


e Hollow Concrete e 1 layer of gypsum board on each side 


Block (Normal Weight 
Aggregate) B8 with 
e 15.9 mm Type X gypsum board) 


pep [Be with 25h 25h 70 


e 12.7 mm Type X gypsum board®) 
B8 with 


Botuacing 12.7 mm regular gypsum board”) a ae) ee 
RTT 
e 190 mm concrete block 
e 50 mm metal Z-bars on each side spaced at 
BO 610 mm o.c. (or 38 mm x 38 mm horizontal or 


vertical wood strapping plus resilient metal channels) 
e absorptive material filling Z-bar space on each side") 
e 1 layer of gypsum board on each side 


he ve aS 


B9 with 
e 15.9 mm Type X gypsum board) 
B9 with 
e 12.7 mm Type X gypsum board®) 
B9 with 
e 12.7 mm regular gypsum board®)” 


Column 1 2 
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Table 1 (Cont'd) 
Fire and Sound Resistance of Walls 


Fire-Resistance Rating”) Typical Sound 
Wall ae Transmission 
Type of Wall Nather Description 8 Non! Class(ti2) 
papa Loadbearing (STC) 
e 190 mm concrete block | 
e resilient metal channels on one side spaced at 
Bids Of | OC 
e absorptive material filling resilient metal channel 
space") 
e 2 layers of gypsum board on one side only 
B10 with 
Soa 15.9 mm Type X gypsum board’) ae [ . 
B10 with 
Een 12.7 mm Type X gypsum board’) a) mel = 
B10 with 
Bee 12.7 mm regular gypsum board”) =) ae ou 
Column 1 2 3 4 5 6 


Notes to Table 1: 


(1) Fire-resistance and STC ratings of wood frame construction were evaluated only for solid sawn 38 mm x 89 mm lumber. However, the fire- 
resistance ratings and STC ratings provided for 38 mm x 89 mm wood frame construction may be applied to 38 mm x 140 mm wood frame 
construction with solid sawn 38 mm x 140 mm lumber; in some cases the ratings may be conservative. Where 38 mm x 140 mm framing is 
used and absorptive material is called for, the absorptive material must be 140 mm thick. (See 1.2.1.(2) in MMAH Supplementary Standard 
SB-2 for the significance of fire-resistance ratings). 


The STC ratings may also be applied to fingerjoined lumber. The fire-resistance ratings are applicable to wall assemblies using fingerjoined 
lumber that has been manufactured with a heat-resistant adhesive (HRA) in accordance with NLGA special product standard SPS-1, 
“Fingerjoined Structural Lumber’, or SPS-3, “Fingerjoined ‘Vertical Stud Use Only’ Lumber’. (See also Appendix Note A-9.23.10.4.(1) in 
Appendix A of the Building Code). 


Sound ratings listed are based on the most reliable laboratory test data available for specimens conforming to installation details required 
by CSA-A82.31, “Gypsum Board Application”. Results of specific tests may differ slightly because of measurement precision and minor 
variations in construction details. These results should only be used where the actual construction details, including spacing or fasteners 
and supporting framing, correspond exactly to the details of the test specimens on which the ratings are based. Assemblies with sound 
transmission class ratings of 50 or more require acoustical sealant applied around electrical boxes and other openings, and at the junction 
of intersecting walls and floors, except intersection of walls constructed of concrete or solid brick. 


= 
Ls 


Sound ratings are only valid where there are no discernible cracks or voids in the visible surfaces. For concrete blocks, surfaces must be 
sealed by at least 2 coats of paint or other surface finish described in Section 9.29. of Division B of the Building Code to prevent sound 
leakage. 


— 
<& 


Sound absorptive material includes fibre processed from rock, slag, glass or cellulose fibre. It must fill at least 90% of the cavity thickness 
for the wall to provide the listed STC value. The absorptive material should not overfill the cavity to the point of producing significant 
outward pressure on the finishes; such an assembly will not achieve the STC rating. Where the absorptive material used with steel stud 
assemblies is in batt form, “steel stud batts”, which are wide enough to fill the cavity from the web of one stud to the web of the adjacent 
studs, must be used. 


= 
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(5) The complete descriptions of indicated finishes are as follows: 

e 12.7 mm regular gypsum board — 12.7 mm regular gypsum board conforming to Article 9.29.5.2. of Division B of the Building 
Code. 

e 12.7 mm Type X gypsum board — 12.7 mm special fire-resistant Type X gypsum board conforming to Article 9.29.5.2. of 
Division B of the Building Code. 

e 15.9 mm Type X gypsum board — 15.9 mm special fire-resistant Type X gypsum board conforming to Article 9.29.5.2. of 
Division B of the Building Code. 

e Except for exterior walls (see Note 9), the outer layer of finish on both sides of the wall must have its joints taped and finished. 

e Fastener types and spacing must conform to CSA-A82.31-M, “Gypsum Board Application’. 


(6) Absorptive material required for the higher fire-resistance rating is mineral fibre processed from rock or slag with a mass of at least 4.8 kg/ 
m? for 150 mm thickness, 2.8 kg/m? for 89 mm thickness and 2.0 kg/m? for 65 mm thickness and completely filling the wall cavity. For 
assemblies with double wood studs on seperate plates, absorptive material is required in the stud cavities on both sides. 


(7) Regular gypsum board used in single layer assemblies must be installed so all edges are supported. 


(8) Where bracing material, such as diagonal lumber or plywood, OSB, gypsum board or fibreboard sheathing is installed on the inner face of 
one row of studs in double stud assemblies, the STC rating will be reduced by 3 for any assemblies containing absorptive material in both 
rows of studs or in the row of studs opposite to that which the bracing material is attached. Attaching such layers on both inner faces of the 
studs may drastically reduce the STC value but enough data to permit assignment of STC ratings for this situation is not available. The fire- 
resistance rating is not affected by the inclusion of such bracing. 


(9) For exterior walls, the finish joints must be taped and finished for the outer layer of the interior side only. The gypsum board on the exterior 
side may be replaced with gypsum sheathing of the same thickness and type (regular or Type X). 
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SB-7 Guards for Housing and 
Small Buildings 


Section 1 General 
1.1. Introduction 
1.1.1. Scope (See Appendix A.) 
(1) This Supplementary Standard includes details for the construction of wood guards. 


(2) Guards located on the exterior of a building, where they may be subject to deterioration, shall be constructed in 
accordance with Section 2 of this Supplementary Standard. (See Appendix A.) 


(3) Guards located inside a building shall be constructed in conformance with Section 2 or Section 3 of this 
Supplementary Standard. 


1.2. Design of Guards 
1.2.1. Cantilever Action (See Appendix A.) 


(1) The construction details for guards in this Supplementary Standard are based on the assumption that the guard acts as a 
cantilever in resisting lateral loads. 


1.2.2. Classification (See Appendix A.) 
(1) ‘The structural systems of guards described in this Supplementary Standard are grouped into the following classifications: 


(a) Post and Rail Systems, and 
(b) Cantilevered Picket Systems. 


Section 2 Exterior Guards 

2.1. Materials 

re i Lumber Grades (See Appendix A) 
(1) The minimum grade of softwood dimension lumber for posts, rails and joists shall be Northern Species, No. 2. 
(2) The minimum grade of softwood dimension lumber for pickets shall be Northern Species, No. 2 Picket grade. 
(3) Wood for pickets shall be free of loose knots. 

2.1.2. Lumber Dimensions 


(1) Except as permitted in Sentence (2), the minimum sizes of loadbearing elements of wood guards shall conform to 
Table 2.1.2. 
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Table 2.1.2 e 
Minimum Size of Loadbearing Elements 


(4" uF ay 
eS 
(2" oR pate 


32X32 
ede alay) 


(2) Where a bottom rail is bevelled, the minimum sizes shown in Table 2.1.2. may be reduced to allow for a bevel, as detailed 


in Figure 2.1.2. 

*TZ_§ 
= 
co 

89mm 


Figure 2.1.2 
Bevel Detail 


Picket / Baluster 


2.1.3. Floor Construction (See Appendix A.) 
(1) The minimum dimensions of wood floor joists and wood decking shall conform to Table 2.1.3. 


(2) Except as provided in Details EA-1 to ED-5, wood decking shall be fastened to each floor joist with nailing conforming to 
Table 2.1.3. 
Table 2.1.3 


Minimum Size of Floor Elements 


Floor Element Minimum size, mm (in) 


25 x 140 
(°/," x 6" nominal), 
when each plank is fastened with 2 - 63 mm (272’) nails 
38 x 89 
(2" x 4" nominal), 
when each plank is fastened with 2 - 76 mm (3") nails 


38 x 184 
(2" x 8" nominal) 


Dimension Lumber Decking 


Dimension Lumber Joists 


Column 1 2 
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© 2.1.4. | Connectors (See Appendix A.) 

(1) Nails, screws, lag bolts and machine bolts shall not cause splitting of wood elements. 
(2) Fasteners shall be resistant to corrosion. 
(3) All nails shall be common spiral. 

(See also A-2.1.4. in Appendix A for glued joints.) 

By Decay-Resistant Lumber (See Appendix A.) 
(1) Lumber for guard systems and floor systems shall be 
(a) aspecies resistant to decay, 
(b) preservative treated to prevent decay, or 


(c) pressure-treated. 


(2) All cut ends of preservative treated lumber shall be treated to prevent decay. 


2.2. Structural Details 


2.2.1. Post and Rail System 


(1) An exterior guard constructed as a Post and Rail System shall conform to the applicable connection details listed in 
Table 2.2.1. 


>) 2.2.2. Cantilevered Picket System 


(1) An exterior guard constructed as a Cantilevered Picket System shall conform to the applicable connection details listed in 
Table 2.2.2. 
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Table 2.2.1 @ 
Exterior Post and Rail System Connection Details 


Top/bottom rail skew nailed to post with 76 mm (3") nails 
Top/bottom rail skew nailed to post with 63 mm (2'/,") nails 
Be ops EB-3 Post bolted to floor joist with 8 mm (°/,,") machine bolts 
Post bolted to floor joist with 9.5 mm (°/,") machine bolts 
| 
Infill Picket 


EC-4 Picket screwed to top rail and rim joist 


Top Rail to Post 


and / or 


Bottom Rail to Post 


Table 2.2.2 
Exterior Cantilevered Picket System Connection Details 


Picket screwed to rim joist 


Picket screwed to rim joist, where guard is parallel to floor 
joists 


Cantilevered Picket 
(Douglas Fir-Larch, Spruce-Pine-Fir, Hem-Fir Species) 


Picket screwed to rim joist and deck 


Cantilevered Picket 
(Northern Species) 


Cantilevered Picket 
(Douglas Fir-Larch, Spruce-Pine-Fir, Hem-Fir Species, 
Northern Species) 


Picket screwed to rim joist and deck, where guard is 
ED-4 es 
parallel to floor joists 


Corner 
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DE, SE 


A 
: 
PLAN 


AXONOMETRIC 
fo - 76 mm [3"] NAILS TOP RAIL 
) Post 
FRONT ELEVATION SIDE ELEVATION 


Detail EA-1 


Exterior Connection: Top Rail Nailed to Post 


Notes: 
1. The top rail must be continuous. Use Detail EA-5 at the end spans, where continuity ends. 


MAXIMUM SPAN OF RAIL BETWEEN POSTS 


= | 
Species Maximum Span, m (ft-in) pb 
Douglas Fir-Larch, Hem-Fir, Spruce-Pine-Fir 1.52 (5'-0") 
Northern Species 1.52 (5'-0") 
= | 
Column 1 2 
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2- 76 mm [3"] NAILS 


PER CONNECTION 
POST 
RAIL 
PLAN 
AXONOMETRIC 
12 MIN RAILS 
19 MAX 
12 MIN 
19 MAX 
FRONT ELEVATION SIDE ELEVATION 


Detail EA-2 


Exterior Connection: Top/Bottom Rail Skew Nailed to Post - 76 mm (3”) Nails 


Notes: 

1. The maximum span is more often governed by post spacing. 

2. Provide support to bottom rail at intervals not more than 2.0 m (6’-7’). 
3, The bottom rail may be bevelled as detailed in Figure 2.1.2. 

4. Dimensions shown are in mm unless otherwise specified. 


MAXIMUM SPAN OF RAIL BETWEEN POSTS 
Species | Maximum Span, m (ft-in) 
Douglas Fir-Larch, Hem-Fir, Spruce-Pine-Fir | 2.72 (8'-11") 
Northern Species | 2.18 (7'-2") zi 
Column 1 | 2 
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3- 63 mm [2 1/2"] NAILS 
POST PER CONNECTION 


PLAN 


AXONOMETRIC 


12 MIN 
19 MAX. 


12 MIN 
19 MAX. 


FRONT ELEVATION SIDE ELEVATION 
Detail EA-3 


Exterior Connection: Top/Bottom Rail Skew Nailed to Post - 63 mm (2'2”) Nails 


Notes: 

1. Provide support to bottom rail at intervals not more than 2.0 m (6’-7’). 
2. The bottom rail may be bevelled as detailed in Figure 2.1.2. 

3. Dimensions shown are in mm unless otherwise specified. 


MAXIMUM SPAN OF RAIL BETWEEN POSTS 
Species | Maximum Span, m (ft-in) 
Douglas Fir-Larch, Hem-Fir, Spruce-Pine-Fir | 2.72 (8'-11") 
| Northern Species 2.18 (7'-2") = 
bs Column 1 2 
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DECK SIDE 
Posts 


& 
iS 
" 


PLAN AXONOMETRIC 


Vi 
Ric ae 


FRONT ELEVATION SIDE ELEVATION 


Detail EA-4 
Exterior Connection: Top/Bottom Rail Face Nailed or Screwed to Post 
Notes: 


1. If the rails are located on the deck side of the posts, 76 mm (3”) nails may be used in place of the screws. 


2. Where the top rail is continuous, the top rail may be fastened to each post with 3 - #8 x 76 mm (3”) screws. 
3. Dimensions shown are in mm unless otherwise specified. 


MAXIMUM SPAN OF RAIL BETWEEN POSTS 
Species | Maximum Span, m (ft-in) 
Douglas Fir-Larch, Hem-Fir, Spruce-Pine-Fir | 1.77 (5'-10") 
Northern Species 1.41 (4'-8") 
Column 1 : 2 
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MINIMUM 20 GUAGE 
FRAMING ANCHOR CD 
- NAILS AS RECOMMENDED 


BY MANUFACTURER 


(TYPICALLY 3.6 mm x 38 mm) 


> 
CORROSION RESISTANT 
FRAMING ANCHOR 
POST 
FRAMING ANCHOR 
RAIL 
\TAE oe 
re < 
PLAN AXONOMETRIC 
Ne 
A 
St 
looo 
FRONT ELEVATION SIDE ELEVATION 


Detail EA-5 


Exterior Connection: Top/Bottom Rail Fastened to Post with Framing Anchors 


Notes: 

1. Provide support to bottom rail at intervals not more than 2.0 m (6’-7”). 
2. The bottom rail may be bevelled as detailed in Figure 2.1.2. 

3. Dimensions shown are in mm unless otherwise specified. 


MAXIMUM SPAN OF RAIL BETWEEN POSTS 
Species Maximum Span, m (ft-in) 
Douglas Fir-Larch, Hem-Fir, Spruce-Pine-Fir 2.72 (8'-11") 
Northern Species | 2.18 (7'-2") 
Column 1 | 2 
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2 - 76 mm [3"] NAILS 


4-76 mm [3"] NAILS AXONOMETRIC 


4-76 mm [3"] NAILS PER SIDE 


PLAN 


SEE NOTES 2 & 3 FOR ATTACHMENT OF FIRST BOARD 


erteteteteteN 


FRONT ELEVATION SIDE ELEVATION 


Detail EB-1 


Exterior Connection: Post Nailed to Rim Joist 


Notes: 

1. Decking is omitted from the plan view and the axonometric view for clarity. 

2. Fasten 25 mm x 140 mm (5/4” x 6” nominal) outer deck board to rim joist with 63 mm (21/2”) nails at 300 mm (12). 
3. Fasten 25 mm x 140 mm (5/4” x 6” nominal) outer deck board to floor joist with 1 - 63 mm (21/2”) nail at each joist. 
4. The post may be positioned anywhere between the joists. 

5. Dimensions shown are in mm unless otherwise specified. 


MAXIMUM SPAN OF RAIL BETWEEN POSTS 
Species | Maximum Span, m (ft-in) 
Douglas Fir-Larch, Hem-Fir, Spruce-Pine-Fir | 1.22 (4'-0") 
Northern Species | 1.20 (3'-11") 
Column 1 | 2 
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i 


RIM JOIST 
POST: 
4 - 76mm [3"] NAILS 
4 - #9x76 mm [3°] 
SCREWS PER SIDE 
PLAN AXONOMETRIC 
SEE NOTES 2 & 3 
FOR CONNECTION 
OF THE FIRST BOARD 


_/ DECKING 


PLLLQLVPDLEDOD LDS EEE OOD CPP WODO PUPA D DD 


FRONT ELEVATION SIDE ELEVATION 
Detail EB-2 


Exterior Connection: Post Screwed to Rim Joist 


Notes: 

1. Decking is omitted from the plan view and the axonometric view for clarity. 

2. Fasten 25 mm x 140 mm (5/4” x 6” nominal) outer deck board to rim joist with 63 mm (21/2”) nails at 300 mm (12’). 
3, Fasten 25 mm x 140 mm (5/4” x 6” nominal) outer deck board to floor joist with 1 - 63 mm (21/2”) nail at each joist. 
4. The post may be positioned anywhere between the joists. 

5. #9 screws may be replaced by #8 screws if the maximum spacing between posts is not more than 1.20 m (3’-11”). 
6. Dimensions shown are in mm unless otherwise specified. 


[ MAXIMUM SPAN OF RAIL BETWEEN POSTS 
Species Maximum Span, m (ft-in) 
lim Douglas Fir-Larch, Hem-Fir, Spruce-Pine-Fir 1.56 (5'-1") 
Northern Species 1.20 (3'-11") 
Column 1 2 
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a 406 ; Cp 


° 
2-8mmx 152mm ° 
(5/16” x 6”) ° 
MACHINE BOLTS & 
“4 


4-32mm[I %'] ° 
OUTSIDE DIAM, 
FENDER WASHERS 


3- 82 mm [3 %"] 
NAILS 


PLAN AXONOMETRIC 


jl 
: 


SEE NOTE 2 


FRONT ELEVATION SIDE ELEVATION 
Detail EB-3 


Exterior Connection: Post Bolted to Floor Joist - 8 mm (5/16”) Bolts 


Notes: 

1. Decking is omitted from the plan view and the axonometric view for clarity. 

2. 38 mm (11/2”) post projection is not required where the maximum spacing between posts does not exceed 1.20 m (3’-11”). 

3, Joists may be spaced at 610 mm (24”) o.c. or 406 mm (16”) 0.c. 

4. Where floor joists are spaced at 610 mm (24”) 0.c., decking shall have a minimum thickness of 38 mm (11/2”) and shall be fastened to the 
floor with 2 - 76 mm (3”) nails. 

5. Dimensions shown are in mm unless otherwise specified. 


MAXIMUM SPACING BETWEEN POSTS 
Species | Maximum Span, m (ft-in) 
Douglas Fir-Larch, Hem-Fir, Spruce-Pine-Fir | 1.29 (4'-3") | 
Northern Species | 1.20 (3'-11") 
Column 1 | 2 
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© e 


FLOOR JOIST 
POST 
RIM JOIST 


3 - 82mm [3 V%'] 
NAILS 


2 - 9.5 mm x 152 mm [3/8" x 6] 
PLAN MACHINE BOLTS & AXONOMETRIC 
4-38mm(1 %") 
FENDER WASHERS 


DECKING 


XK YOCOO® 
POLK KY ROR 


FRONT ELEVATION SIDE ELEVATION 
Detail EB-4 


Exterior Connection: Post Bolted to Floor Joist - 9.5 mm (3/8”) Bolts 


Notes: 

1. Decking is omitted from the plan view and the axonometric view for clarity. 

2. 38 mm (11/2”) post projection is not required where the maximum spacing between posts does not exceed 1.20 m (3’-11”). 

3. Joists may be spaced at 610 mm (24”) o.c. or 406 mm (16”) 0.c. 

4. Where floor joists are spaced at 610 mm (24”) 0.c., decking shall have a minimum thickness of 38 mm (11/2”) and shall be fastened to the 
floor with 2 - 76 mm (3”) nails. 

5. Dimensions shown are in mm unless otherwise specified. 


MAXIMUM SPACING BETWEEN POSTS 
Species | Maximum Span, m (ft-in) 
Douglas Fir-Larch, Hem-Fir, Spruce-Pine-Fir 1.49 (4'-11") 
Northern Species | 1.20 (3'-11") 
Column 1 | 2 
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FLOOR JOIST 
POST 
RIM JOIST 


3 - 82mm [3 Y%"] 
NAILS 


2 - 9.5 mm x 205 mm [3/8"x8"] 
MACHINE BOLTS & 


PLAN 4-38mm(1 ¥") 


FENDER WASHERS 


FRONT ELEVATION SIDE ELEVATION 


Detail EB-5 


Exterior Connection: Post Bolted to 2 Floor Joists 


Notes: 

1. Decking is omitted from the plan view and the axonometric view for clarity. 

2. 38 mm (11/2”) post projection is not required where the maximum spacing between posts does not exceed 1.20 m (3’-11”). 

3. Joists may be spaced at 610 mm (24”) 0.c. or 406 mm (16”) 0.c.. 

4, Where floor joists are spaced at 610 mm (24”) o.c. decking shall have a minimum thickness of 38 mm (11/2”) and shall be fastened to the 
floor with 2 - 76 mm (3”) nails. 

5. Dimensions shown are in mm unless otherwise specified. 


| MAXIMUM SPACING BETWEEN POSTS 
Species | Maximum Span, m (ft-in) 
| Douglas Fir-Larch, Hem-Fir, Spruce-Pine-Fir | 2.14 (7'-0") ee| 
Northern Species | 1.20 (3'-11") 
Column 1 | 2 


Neg 110 
Ontario 


2012 BUILDING CODE FOR HOUSING Supplementary Standard SB-7 


x 


RIM JOIST 
FLOOR JOIST 


BLOCKING 


AXONOMETRIC 


ELEVATION B-B ELEVATION C-C 


Detail EB-6 


Exterior Connection: Post Fastened to Floor, Guard Parallel to Floor Joists 


Notes: 

1. Use any of the connection details shown on Details EB-1 to EB-5 at location “A”. Connection Detail EB-4 is shown in this detail, as an ex- 
ample. 

2. Maximum spacing between posts is determined from connection detail used at location “A”. 

3. Decking is omitted from the plan view and the axonometric view for clarity. 

4, Blocking shall be not less than 38 mm x 184 mm (2” x 8” nominal). 

5. Dimensions shown are in mm unless otherwise specified. 


111 
be Ontario 


Supplementary Standard SB-7 2012 BUILDING CODE FOR HOUSING 


PLAN 
BOTTOM RAIL AXONOMETRIC 


#7 x 50 mm [2"] SCREWS 


2 - 50 mm [2"] NAILS 


RAIL 
19 x 38 (1” x 2”) 
ENDCAP 


FRONT ELEVATION SIDE ELEVATION 
Detail EC-1 


Exterior Connection: Infill Picket Nailed to Endcap - Endcap Screwed to Rail 


Notes: 

1. Fasten each end of each picket to endcaps with 2 - 50 mm (2”) nails. 

2. Fasten endcaps to rails with #7 x 50 mm (2”) screws at 300 mm (12”) o.c. 
3. See Table 2.1.2. for minimum sizes of pickets. 
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RAIL 
PICKET 


PLAN 
BOTTOM RAIL 


: of TOP RAIL 
he) 19 x 32 BLOCKING 

2- 32mm [1 %'] 

FINISHING NAILS 
2 - 50mm [2"] 
FINISHING NAILS 

AG ee | es See 
SEE DETAIL 2.1.2 


FRONT ELEVATION SIDE ELEVATION 


Detail EC-2 


Exterior Connection: Infill Picket Nailed to Rail 


Notes: 
1. See Table 2.1.2. for minimum sizes of pickets. 
2. Dimensions shown are in mm unless otherwise specified. 
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DECKSIDE 
RAIL 


i PICKET 
#7 x 63 mm [2 Y2"] SCREW 


PLAN 
AXONOMETRIC 
en hd ene IE 
21S eeeelelee 
FRONT ELEVATION SIDE ELEVATION 


Detail EC-3 


Exterior Connection: Infill Picket Screwed to Rail 
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DECKSIDE 


PLAN 


82 mm [3 Y¥é"] 


NAILS @ 300 
TOP RAIL coe 


#7 x63 mm [2 2'] 


Pee SD SCREW 


38 x 89 (2 x 4”) 
RAIL 


PICKET 
#7 x 63 mm [2 V2'] 
SCREW 
& 
Ea cS 
RIM JOIST 


FRONT ELEVATION SIDE ELEVATION 
Detail EC-4 


Exterior Connection: Infill Picket Screwed to Top Rail and Rim Joist 


AXONOMETRIC 


Note: 
1. Dimensions shown are in mm unless otherwise specified. 
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/ NY 
vA WS ais 
PLAN 
#7 x76 mm [3"] 
SCREWS @ 300 
TOP RAIL 
(omer | ORS #769 24 
shay AXONOMETRIC 


: Rises 
RAIL 


2-#7x 76 [3"] 
SCREWS 


#8 x 63 mm (2 %") 
SCREWS @ 200 (8") 


- SEE NOTE 5 en 
2 - #8 x 63 mm (2 1%") SCREWS 


PER CONNECTION WITH JOISTS 
THROUGH 25 x 140 (5/4" x 6’) 
DECKING (OUTER BOARD ONLY) 
- SEE NOTE 5 


DOOOPOOIXY (KKK KKK 
BSE KERRY 


™ 
rd 


RIM JOIST 


JOISTS @ 406 


FRONT ELEVATION SIDE ELEVATION 


Detail ED-1 


Exterior Connection: Cantilevered Picket Screwed to Rim Joist 


Notes: 

1. Provide a suitable post, return, or solid support at each end of the guard. 

2. Wood for cantilevered pickets shall be Douglas Fir-Larch, Spruce-Pine-Fir, or Hem-Fir Species. 

3. Fasten rim joist to each floor joist with 3 - 82 mm (31/4”) nails. 

4. Dimensions shown are in mm unless otherwise specified. 

5. The outer deck board shall not be less than 140 mm (6” nominal) wide. Where 38 mm (2” nominal) thick boards are used, the length of the 

wood screws shall be not less than 76 mm (3”). a) 
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PLAN 


#7x 76mm [3"] 
SCREWS @ 300 


AXONOMETRIC 


TOP RAIL 


#7 x63 mm [2 2" 
Ri 


38 x 89 (2" x 4") 
RAIL 


2 - #8 x63 mm [2 V2" 
SCREWS AT EACH 

25 x 140 (6/4” x 6") BOARD 
- SEE NOTE 5 


2 - #7 x 76 [3"] 
SCREWS 


BLOCKING @ 400 mm (16”) 


Detail ED-2 
Exterior Connection: Cantilevered Picket Screwed to Rim Joist, 
Guard Parallel to Floor Joists 


Notes: 

1. Provide a suitable post, return, or solid support at each end of the guard. 

2. Wood for cantilevered pickets shall be Douglas Fir-Larch, Spruce-Pine-Fir, or Hem-Fir Species. 

3. Fasten rim joist to blocking with 3 - 82 mm (31/4”) nails. 

4. Dimensions shown are in mm unless otherwise specified. 

5. Where 38 mm (2” nominal) thick boards are used, the length of the wood screws shall be not less than 76 mm (3”). 


117 
Nae Ontario 


Supplementary Standard SB-7 2012 BUILDING CODE FOR HOUSING 


“rod dg oes: 
cis cis 


PLAN 


#7 x 76 mm [3"] 
SCREWS @ 300 


TOP RAIL 


AXONOMETRIC 


#8 x 76 mm [3"] 


#7 X63 mm [2 Va" 
SCREW 

38 x 89 (2” x 4”) 
RAIL 

PICKETS 


2-#7x76[3"] 
SCREWS 


SCREWS @200 (8”) 


2 - #8 x 76 mm [3"] SCREWS 
THROUGH 38 x 140 (2” x 6”) 
OUTER DECK BOARD 


PER JOIST CONNECTION 


JOISTS @ 406 


FRONT ELEVATION 


SIDE ELEVATION 


Detail ED-3 


Exterior Connection: Cantilevered Picket Screwed to Rim Joist and Deck 


Notes: 

1. Provide a suitable post, return, or solid support at each end of the guard. 
2. Wood for cantilevered pickets shall be Northern Species. 

3. Fasten rim joist to each floor joist with 3- 82 mm (31/4”) nails. 

4. Dimensions shown are in mm unless otherwise specified. 
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PLAN 
Y 
#7 xX 76mm [3"] j 
SCREWS @ 300 ) 
] 
TOP RAIL Y 
® 1 Ea A 98 x89 (2x47) AXONOMETRIC 


PICKETS 


. 2 - #8 x 76 mm [3"] SCREWS 
#9 xX 89 [3 1" AT EACH 38 x 140 (2” x 6”) BOARD 


SCREW 


Ma OOOO OOOO 
BORE 


ra 


BLOCKING @ 400 (16°) 


#7 x 76 [3"] SCREW 


FRONT ELEVATION SIDE ELEVATION 


Detail ED-4 
Exterior Connection: Cantilevered Picket Screwed to Rim Joist and Deck, 
Guard Parallel to Floor Joists 


Notes: 
1. Provide a suitable post, return, or solid support at each end of the guard. 
2. Wood for cantilevered pickets shall be Northern Species. 
3. Fasten rim joist to blocking with 3 - 82 mm (31/4”) nails. 
>) 4. Dimensions shown are in mm unless otherwise specified. 
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\ @ 


3 - #8 x 76 mm (3") 
SCREWS 


PLAN TOP RAIL 


AXONOMETRIC 


ONE FASTENER IN HORIZONTALLY ORIENTATED PORTION OF TOP RAIL 
AND TWO IN VERTICALLY ORIENTATED PORTION. 


FRONT TOP RAIL SIDE TOP RAIL 
Detail ED-5 


Exterior Connection: Corner Joint 


Notes: 
1. Screws fastening pickets are omitted for clarity. 
2. Provide a minimum of 10 pickets beyond the return if end restraint of the guard is provided by this return detail only. 
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® RAIL GLUED IN PLACE TO POST 
POST 
67 
re 
PLAN 
< AXONOMETRIC 
2¢ 
32 
TOP RAIL SECTION 
#10 x 89 mm (3 %4") SCREW i 
FRONT ELEVATION SIDE ELEVATION 


Detail IA-1 


Interior Connection: Rail Glued and Screwed to Post 


Notes: 

1. Other top rail systems may be used provided the section modulus is not less than 24,000 mm3, measured about the x-x axis. 
2. Pickets omitted on drawing for clarity. 

3. Connection details for fastening of pickets to rails are shown on Details IC-1 and IC-2. 

4. Dimensions shown are in mm unless otherwise specified. 


MAXIMUM SPAN OF RAIL BETWEEN POSTS | 

Species | Maximum Span, m (ft-in) | 
Oak, Maple | 3.30 (10'-10") | 
Column 1 | ? | 
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& 


/3-82mm (3 v4") 
/ NAILS 


PLAN AXONOMETRIC 


2 - #10x 63 mm (2 %4") 
SCREWS \ 


/9.5 mm (8/6") BOLT WITH 
/ 2- 32mm (1 %") FENDER WASHERS 
Ce; 


COCO TOOLS, 


70 


184 
150 


FRONT ELEVATION SECTION-A 
Detail IB-1 


Interior Connection: Notched Post Glued and Bolted to Rim Joist 


Notes: 

1. Minimum dimension of post is 82 mm x 82 mm (31/4” x 31/4”). 
2. Notch post 38 mm x 152 mm (11/2” x 6”) at rim joist. 

3. Dimensions shown are in mm unless otherwise specified. 


MAXIMUM SPACING BETWEEN POSTS = 
Post Species Maximum Span, m (ft-in) 
Oak, Maple, Yellow Poplar, Hemlock, White Pine 3.30 (10'-10") 
Column 1 
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PLAN 


AXONOMETRIC 


SPACER 


2 FINISHING NAILS 


FRONT ELEVATION SIDE ELEVATION 


Detail IC-1 


Interior Connection: Infill Picket Set into Rails 


Notes: 
1. See Table 3.1.2. for minimum sizes of pickets. 
2. For top and bottom rail provide 6 mm (1/4”) deep rabbet. 
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19 mm (3/4”) DIAM. x19 mm_(3/4”) 
DOWAS 
i i 
BOTIOM RAIL 


FRONT ELEVATION SIDE ELEVATION 
Detail IC-2 


Interior Connection: Infill Picket Dowelled into Rails 


Notes: 
1. See Table 3.1.2 for minimum sizes of pickets. 
2. Pickets dowelled 19 mm (3/4”) deep into rails with 19 mm (3/4”) diameter dowels. 
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Notes: 


38 x 89 (2” x 4”) WOOD STUDS 


sy 


3 - 82 mm (3 %*) NAILS 


PLAN 


2 - 76 mm (3”) NAILS 


AXONOMETRIC 


38 x 89 (2” x 4”) TOP PLATE 
12.7 mm ('4”) GYPSUM BOARD 
3 -#8x76 mm (3”) SCRENS 


SUBFLOOR 


SSNS NINN ANANSI 


FRONT ELEVATION SIDE ELEVATION 


Detail ID-1 


Interior Connection: Wood Stud and Gypsum Board Guard 


1. Fasten plywood subfloor to joists with 50 mm (2”) nails at 150 mm (6”) oc along edges and at 300 mm (12”) oc along intermediate supports. 
2. Gypsum board omitted on plan, front elevation, and axonometric for clarity. 
3. Dimensions shown are in mm unless otherwise specified. 

4, Provide a suitable post, return, or solid support at each end of the guard. 


MAXIMUM SPACING BETWEEN WOOD STUDS 


Stud Species Maximum Spacing, mm (in) 
Douglas Fir-Larch, Hem-Fir, Spruce-Pine-Fir, Northern Species 406 (16") 


Column 1 | 2 
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PLAN 


AXONOMETRIC 
2 - #10 x 50 (2") SCREWS 
COUNTERSUNK 8 mm (5/16”) 
45 x 138 
TOP RAIL 


3- #10 x 50 (2") SCREWS 
COUNTERSUNK 8 mm (5/16”) 


SUBFLOOR 


IIE OO OOD SO - 


38 x 184 (2” x8”) 
FLOOR JOIST 


FRONT ELEVATION SIDE ELEVATION 
Detail IE-1 


Interior Connection: Cantilevered Picket Screwed to Rim Joist 


Notes: 

1. Provide a suitable post, return, or solid support at each end of the guard. 
2. See Table 3.1.2. for minimum sizes of pickets. 

3. Dimensions shown are in mm unless otherwise specified. 

4. Rim joist and top rail of oak or maple. 
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we RAIL 
67 
2 
PLAN . vi AXONOMETRIC 
34 
TOP RAIL SECTION 
#10x 89 mm (3 %") 
SCREW 
TOP RAIL GLUED IN PLACE TO POST | 
TD 
FRONT ELEVATION SIDE ELEVATION 


Detail IF-1 


Interior Stair Guard Connection: Top/Bottom Rail Glued and Screwed to Post 


Notes: 

1. Maximum permitted span is based on a slope between 35° and 45° from the horizontal. 

2. Minimum section modulus of top rail shall be 24,000 mm3, measured about the x-x axis. 

3. Pickets omitted on drawing, for clarity. 

4. Detail |C-1 or Detail |C-2, modified to suit a sloping application may be used for picket to rail connections. 


MAXIMUM SPAN OF RAIL, MEASURED ALONG THE SLOPE | 

Rail Species Maximum Span, m (ft-in) | 

Oak, Maple 4.30 (14'-1") | 

, Column 4 | 2 | 
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<> 


VA 


NEWEL POST NOTCHED AND 


ER AND RISER 
1 - #10 x 50 mm (2”) SCREW GLUED TO STRING! SE 


COUNTERSUNK 8 mm (5/16") 


PLAN AXONOMETRIC 


3 - #10x 89 mm (3 %4") SCREWS 
COUNTERSUNK 10 mm (3/8) 


STAIR TREAD 


28 mm (1 1/8") lI 
STAIR STRINGER 


FRONT ELEVATION SIDE ELEVATION 


Detail IG-1 


Interior Stair Guard Connection: Notched Post Glued & Screwed to Stringer & Riser 


Notes: 

1. Stringer shall be oak or maple. 

2. Notch post 38 mm x 60 mm (11/2” x 23/8”) to fit over stair stringer. 

3, Only the first riser and tread are shown, for clarity. 

4. Minimum thickness of riser shall be 12 mm (1/2’). 

5. Detail IC-1 or Detail IC-2, modified to suit a sloping application may be used for picket to rail connections. 
6. Dimensions shown are in mm unless otherwise specified. 


MAXIMUM SPACING BETWEEN POSTS 


| Post Species | Maximum Span, m (ft-in) 
| Oak, Maple, Yellow Poplar, Hemlock, White Pine | 3.30 (10'-10") 
| Column 1 | 2 
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2 - 28 mm (1 1/8") STRINGERS 
WITH SHOE 


#10 x 89 mm (3 Y2") SCREW 
COUNTERSUNK 10 mm (3/8") 


PLAN 


NEWEL POST 
GLUED IN PLACE TO STRINGER 


3 - #10 x 89 mm (3 ¥2") SCREWS 
COUNTERSUNK 45 mm (1 3/4”) 


FRONT ELEVATION SIDE ELEVATION 


Detail IG-2 


Interior Stair Guard Connection: Post Glued and Screwed to Stringer 


Notes: 

1. Stringer shall be oak or maple. 

2. Only the first riser and tread are shown, for clarity. 

3. Minimum thickness of riser shall be 12 mm (1/2”). 

4. Detail IC-1 or Detail |C-2, modified to suit a sloping application may be used for picket to rail connections. 
5. Dimensions shown are in mm unless otherwise specified. 


| MAXIMUM SPACING BETWEEN POSTS 
Post Species Maximum Span, m (ft-in) 


Oak, Maple, Yellow Poplar, Hemlock, White Pine 3.30 (10'-10") 


Column 1 
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38 mm (1 %”) 
STAIR STRINGER : 
12.7 mm (%’) 
PLAN GYPSUM BOARD 


AXONOMETRIC 


NEWEL POST GLUED IN PLACE 
TO STRINGER AND WOOD STUD 


3 - #10 x 89 mm (3 %’) 
SCREW: 
38 x 89 (2” x 4’) 
WOOD STUDS (TYPICAL) 


2 - #10 x 89 mm (3 %’) 
SCREWS 


FRONT ELEVATION SIDE ELEVATION 


Detail IG-3 


Interior Stair Guard Connection: Post Glued and Screwed to Stringer and Stud Wall 


Notes: 

1. Minimum thickness of riser shall be 12 mm (%’). 

2. Detail IC-1 or Detail IC-2, modified to suit a sloping application may be used for picket to rail connections. 
3. Dimensions shown are in mm unless otherwise specified. 


MAXIMUM SPACING BETWEEN POSTS 
Post Species Maximum Span, m (ft-in) 
Oak, Maple, Yellow Poplar, Hemlock, White Pine 3.30 (10'-10") 
Column 1 2 
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GLUED IN PLACE 70 TREAD 


PLAN 


VOLUTE NEWEL POST 
VA GLUED IN PLACE 0 TREAD 


12 mm (%') DIAM. SCRAW CONNECTOR WH 
(1 %") DIAM. x 2 mm (3/32”) WASHER 


FRONT ELEVATION SIDE ELEVATION 


Detail IG-4 


interior Stair Guard Connection: Oak or Maple Post and Picket Volute 


Notes: 
1. Maximum permitted span is measured from the centre of the volute to a post or other solid support. 


2. Other top rail systems may be used provided that the section modulus is not less than 24,000 mm3, measured about the vertical axis. 
3. Newel post and pickets in the volute shall be oak or maple. See Table 3.1.2. for minimum sizes of pickets. 

4. Detail IC-1 or Detail |C-2, modified to suit a sloping application may be used for picket to rail connections. 

5, Dimensions shown are in mm unless otherwise specified. 


MAXIMUM SPAN OF RAIL, MEASURED ALONG THE SLOPE 


Post and Picket Species | Maximum Span, m (ft-in) 


Oak, Maple 4.30 (14'-1") 
Column 1 2 
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0 © 


45 mm (1 3/4”) BASE 
SQUARE PICKETS WITH 


PLAN 19 mm (3/4”) DIAM. x 19 mm (3/4”) AXONOMETRIC 


DOWELS GLUED IN PLACE 


FRONT ELEVATION SIDE ELEVATION 


Detail IG-5 
Interior Stair Guard Connection: Picket Volute, 260 mm (101/4”) Wide 


Notes: 

1. Maximum permitted span is measured from the centre of the volute to a post or other solid support. 

2. Other top rail systems may be used provided that the section modulus is not less than 24,000 mm3, measured about the vertical axis. 
3. See Table 3.1.2. for minimum sizes of pickets. 

4. Detail IC-1 or Detail IC-2, modified to suit a sloping application may be used for picket to rail connections. 

5. Dimensions shown are in mm unless otherwise specified. 


MAXIMUM SPAN OF RAIL 
Picket Species Maximum Span, m (ft-in) 
Yellow Poplar, Hemlock, White Pine 1.80 (5'-11") 
Column 1 2 | 
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45mm (1 3/4”) BASE 

SQUARE PICKETS WITH 

49 mm (3/4”) DIAM. x 19 mm (3/4) 
DOWELS GLUED IN PLACE 


PLAN AXONOMETRIC 


FRONT ELEVATION SIDE ELEVATION 


Detail IG-6 
Interior Stair Guard Connection: Picket Volute, 240 mm (91/2”) Wide 


Notes: 

1. Maximum permitted span is measured from the centre of the volute to a post or other solid support. 

2. Other top rail systems may be used provided that the section modulus is not less than 24,000 mm3, measured about the vertical axis. 
3. See Table 3.1.2. for minimum sizes of pickets. 

4. Detail IC-1 or Detail IC-2, modified to suit a sloping application may be used for picket to rail connections. 

5. Dimensions shown are in mm unless otherwise specified. 


MAXIMUM SPAN OF RAIL | 
Species | Maximum Span, m (ft-in) 
Yellow Poplar, Hemlock, White Pine | 1.80 (5'-11") 
Column 1 | 2 
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PLAN 


& 
Le AXONOMETRIC 


2- #10x50mm (2') 
SCREWS COUNTERSUNK 
8 mm (5/16") 


PICKETS 


3-#10x50mm (2') 
SCREWS COUNTERSUNK 
8 mm (5/16”) 


45 x 255 
STRINGER 


FRONT ELEVATION SIDE ELEVATION 
Detail IH-1 


Interior Stair Guard Connection: Cantilevered Picket Screwed to Stair Stringer 


Notes: 

1. Stair stringer shall be oak or maple. 

2. Provide a suitable post, return, or solid support at each end of the guard. 
3, See Table 3.1.2. for minimum sizes of pickets. 

4. Dimensions shown are in mm unless otherwise specified. 
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Section 3 Interior Guards 
3.1. Materials 
3.1.1. Lumber and Wood Products 
(1) Lumber species used for a primary loadbearing element in a guard shall be a species listed in the Table 3.1.2. 


(2) Except as provided in Sentence (4), the minimum grade of softwood dimension lumber for posts, rails and joists shall be 
Northern Species, No. 2. 


(3) Except as provided in Sentence (4), the minimum grade of softwood dimension lumber for cantilevered pickets shall be 
Northern Species, No. 2 Picket grade. 


(4) White pine and hemlock lumber used for posts, rails and non-cantilevered pickets shall be clear straight grain material. 
(5) Oak, maple and yellow poplar lumber used for posts, rails and pickets shall be clear straight grain material. 

3.1.2. Lumber Dimensions 
(1) The minimum sizes of loadbearing elements of wood guards shall conform to Table 3.1.2. 

3.1.3. Floor Construction 


(1) The minimum dimensions of wood floor joists and wood subflooring shall conform to Table 3.1.3. (See A-2.1.3. in 
Appendix A.) 


3.1.4. Connectors 


(1) Nails, screws, lag bolts and machine bolts shall not cause splitting of the wood elements. (See A-2.1.4. in 
Appendix A.) (See also A-2.1.4. in Appendix A for glued joints.) 


x Borde Structural Details 
3.2.1. Post and Rail System 


(1) An interior guard constructed as a Post and Rail System shall conform to the applicable connection details listed in 
Table 3.2.1. 


3.2.2. Cantilevered Picket System 


(1) An interior guard constructed as a Cantilevered Picket System shall conform to the applicable connection details listed in 
Table 3.2.2. 


=, Pip’ 2s. fF Guards for Stairs 


(1) An interior guard for a stair shall conform to the appropriate connection details listed in Table 3.2.3. 
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Table 3.1.2 
Minimum Size of Loadbearing Elements 


Guard Element Species Minimum Size, mm (in) Detail Number"? 
70 x 70 (2°/," x 2°/,") Base, ARICA 
. Oak, Maple 45 (1°/,") Turned Diameter IB-1, IG-1, IG-2, IG-3 
ost ‘i ie 
Hemlock, White Pine, Yellow 82 x 82 (3'/," x 3'/,") Base, PAI COnICS 
Poplar 50 (2") Turned Diameter Fi aseas fauna 
70 x 70 (2°/," x 2°/,") Base, : 
Post in a Volute Oak, Maple 50 (2") Turned Diameter IG-4 
Top Rail Oak, Maple 41 x 67 (1°/," x 2°/,") 
5" sy) 0 
| 41 x 67 (1°/," x 2°/,") At, IF=1 
Bottom Rail Oak, Maple 19 x67 (°/,"x 24/,", 
if continuously supported 
Oak, Maple 20 (?/,") Diameter 
Infill Picket Yellow Poplar 22 ('/,") Diameter IC-1, IC-2 
White Pine, Hemlock 24 (*'/,,") Diameter 
32 x 32 (1%/,," x 1%/,,") Base, , 
ne 20 (*/,") Turned Diameter ee 
ee 45 x 45 (1°/,"x 19/,") Base, 
Picket in a Volute Yellow Poplar 22 ('/.") Turned Diameter 
45 x 45 (19/."x 1%/,") B nies 
nee X , X 1°/,") Base, 
Oe EEO. 24 (°"/,,") Turned Diameter 
Northern Species, 
; Douglas Fir-Larch, eye 
Cantilevered Picket Spruce-Pine-Fir, Hem-Fir, 82X32 (1X 171,.) 1a Bala 
Hardwood 
hats ah 
Column 1 2 3 4 
Notes to Table 3.1.2.: 
te This column lists details that incorporate the guard elements specified in this Table. 
Table 3.1.3 
Minimum Size of Floor Elements 
Floor Element Minimum size, mm (in) 
Subfloor 15.5 (°/,") plywood or equivalent 
Dimension Lumber Joists 1 38 x 184 (2" x 8" nominal) 
Column 1 2 
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ry) Table 3.2.1 
Interior Post and Rail System Connection Details 
Connection Detail Detail Number Description 
Top and/or Bottom Rail to Post lA-1 Rail glued and screwed to post 
Post to Floor IB-1 Notched post glued and bolted to rim joist 
IC-1 Picket set into rails 
Infill Picket 
IC-2 Picket dowelled into rails 
Stud Wall ID-1 Wood stud and gypsum board 
Column 1 2 3 
Table 3.2.2. 


Interior Cantilevered Picket System Connection Details 


| Connection Detail | Detail Number | Description 
Picket to Floor | IE-1 Picket screwed to rim joist 
Column 1 | 2 3 
Table 3.2.3 


Interior Stair Guard Connection Details 


>) 


Connection Detail Detail Number Description 
FE Rail to Post IF-4 [Tope bottom rail glued and screwed to post 
| IG-1 Notched post glued and screwed to stringer and riser 
Post to Floor IG-2 Post glued and screwed to stringer | 
IG-3 Post glued and screwed to stringer and stud wall 
ee IG-4 Post and picket volute, oak or maple 
Picket Volute to Floor IG-5 Picket volute, 260 mm (101/,”) wide 
pome: Picket volute, 240 mm (9'/,") wide 
Infill Picket Detail IC-1 or IC-2 in Table 3.2.1., modified to suit a sloping installation, may be used. 
Cantilevered Picket IH-1 Picket screwed to stair stringer 
Column 1 2 3 
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Appendix A © 
Explanatory Material for SB-7 


Appendix A to this Supplementary Standard is included for explanatory purposes only and does not form part of the 
requirements. The bold-faced reference numbers that introduce each item apply to the requirements in this Supplementary 
Standard. 


A-1.1.1. Scope. A guard constructed in conformance with this Supplementary Standard is deemed to satisfy the 
requirements of Sentence 9.8.8.8.(2) of Division B. 


Guard design in this Supplementary Standard is based on a height of 1 070 mm and a maximum clear spacing of 100 mm 
between pickets or balusters. 


A-1.1.1.(2) Guards located on the exterior of a building are subject to deterioration as a result of hygrothermal, 
electrochemical or biochemical action. 


A-1.2.1. Cantilever Action. Where guards incorporate wood posts that are continuous from the top of the guard 
to the ground, or where the tops of the posts are attached to a superstructure that is connected to the building, the cantilever 
assumption in the Supplementary Standards is no longer valid. An example of a continuous post is shown in Figure A-1.2.1. 


89 x 89 WOOD POST 
CONTINUOUS FROM 
TOP OF FOOTING 

TO TOP OF GUARD 


Figure A-1.2.1. 
Typical Continuous Post 
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A-1.2.2. Classification. A Post and Rail System consists of a top rail that transfers horizontal loads to posts. The 
posts transfer the loads from the rail to the floor system. This system may incorporate a bottom rail that is anchored at each end 
to the posts. Infill panels or infill pickets are installed between the top rail and the floor or bottom rail. Examples of Post and 
Rail Systems are shown in Figure A-1.2.2.A. 


The term “infill pickets” refers to an assembly of vertically oriented elements that span between the floor or bottom rail and 
the top rail. For the purpose of this Supplementary Standard, the words “picket” and “baluster” both relate to these individual 
elements. 


The spacing of the posts in a Post and Rail System is detailed in this Supplementary Standard and is dictated by the ability of the 
posts to accept the design loads. The maximum spanning capacity of the rails is often not realised because it is dictated by the 
post spacing. 


A Cantilevered Picket System consists of a top rail that transfers horizontal loads to pickets. The pickets transfer the loads from 
the top rail to the floor system. An example of a Cantilevered Picket System is shown in Figure A-1.2.2.B. 


A guard classified as a Post and Rail System or a Cantilevered Picket System need not always terminate at a post if: 
(a) the top rail is connected adequately to an element capable of accepting the forces applied to it, or 
(b) the guard changes direction and the rails are adequately fastened at the return. 


TOP RAIL ONLY TOP AND BOTTOM RAIL 


Figure A-1.2.2.A Typical Post and Rail System Figure A-1.2.2.B Cantileverd Picket System 


A-2.1.1. Lumber Grades. Whereas Northern Species is specified as the minimum lumber grade, Spruce-Pine-Fir, 
Douglas Fir-Larch and Hem-Fir may also be used since their structural properties exceed those of Northern Species. Cedar falls 
within the classification of Northern Species Group. 


A-2.1.3. Floor Construction. The lateral loads acting on a guard are transferred from either the posts or the pickets 
to the floor system. Therefore, the floor system must be sufficiently strong to transfer these loads. 


A-2.1.4. Connectors. Pre-drilling of wood elements may be required in order to avoid splitting of structural wood 
elements. Where a glued joint is required, an adhesive conforming to CSA Standard O112.4-M1977 (Polyvinyl Adhesives for 
Wood) and CSA Standard O112.8-M1977 (Polyvinyl Adhesives - Cross Linking, for Wood) is acceptable. 


A-2.1.5. Decay-Resistant Lumber. Cedar is a species considered resistant to decay. 
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@ SB-9 Requirements for Soil Gas 
Control 


Section 1 Soil Gas Control in Masonry Walls 


1.1. Sealing of Masonry Walls 
(1) Masonry walls required to provide a barrier to soil gas ingress shall 
(a) include a course of masonry units without voids, or 
(b) be sealed with flashing material extending across the full width of the masonry. 
(2) The masonry course or flashing described in Sentence (1) shall 
(a) be located at the level of the adjoining floor and be sealed to it in accordance with Subsection 3.3., or 
(b) in the absence of a floor, be located at the level of the ground cover required by Article 9.18.6.1. of Division B of the 
Building Code and be sealed to it. 
Section 2 Soil Gas Control in Underground Roofs 
2.1. Sealing of Underground Roofs 
(1) Waterproofing systems for roofs of underground structures shall be sealed to the soil gas barrier in the walls. 
Section 3 Soil Gas Control in Floors 
@ 3.1. Soil Gas Barriers in Floors 
(1) Where the floor-on-ground is a concrete slab, the soil gas barrier shall be 
(a) installed below the slab, or 


(b) applied to the top of the slab, provided a separate floor is installed over the slab. 


(2) Where the soil gas barrier is installed below a slab-on-ground, joints in the barrier shall be lapped not less 
than 300 mm. 


(3) Where the soil gas barrier is installed above a slab-on-ground, joints in the barrier shall be sealed. 


(4) Where installed in conjunction with a framed floor-on-ground, the soil gas barrier shall be installed in accordance with 
Articles 9.25.3.2. and 9.25.3.3. of Division B of the Building Code. 


3.2. Providing for Subfloor Depressurization 


(1) Except as required in Sentence (3), granular material shall be installed below the floor-on-ground according to Sentence 
9,16.2.1.(1) of Division B of the Building Code. 


(2) A pipe not less than 100 mm in diameter shall be installed vertically through the floor, at or near its centre, such that 
(a) its bottom end opens into the granular fill described in Sentence (1), and 


(b) its top end will permit connection to depressurization equipment. 


(3) The granular material described in Sentence (1), near the centre of the floor, shall be not less than 150 mm deep for a 
radius of not less than 300 mm centred on the pipe described in Sentence (2). 


- (4) ‘The upper end of the pipe described in Sentence (2) shall be provided with a removable seal. 
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(5) The pipe described in Sentence (2) shall be clearly labelled to indicate that it is intended only for the removal of soil gas © 
from below the floor-on-ground. 


(6) Except as provided in Sentence (8), when a building constructed in accordance with Sentences (1) to (5) is complete, 
testing shall be conducted according to HC Pub. 4171, “Guide for Radon Measurements in Residential Dwellings (Homes), 


2008”, to determine the radon concentration in the building. 


(7) Acopy of the results of testing required in Sentence (6) shall be provided by the building owner to the authority 
having jurisdiction. 


(8) ‘The testing required in Sentence (6) shall include basement concentration measurements. 

(9) Where the average annual radon concentration determined as described in Sentences (6) and (8) exceeds 200 Bq/m? in 

the normal occupancy area, a subfloor depressurization system shall be installed to reduce the radon concentration to a level 

below 200 Bq/m? in the normal occupancy area. 

(10) Where a subfloor depressurization system is installed, 

(a) makeup air shall be provided as specified in Article 9.32.3.8. of Division B of the Building Code, and 

(b) measures shall be taken to ensure that any resultant decrease in soil temperature will not adversely affect the foundation. 
3.3. Sealing of the Perimeter and Penetrations 

(1) A floor-on-ground shall be sealed around its perimeter to the inner surfaces of adjacent walls using flexible sealant. 


(2) All penetrations of a floor-on-ground by pipes or other objects shall be sealed against soil gas leakage. 


(3) All penetrations of a floor-on-ground that are required to drain water from the floor surface shall be sealed in a manner 
that prevents the upward flow of soil gas without preventing the downward flow of liquid water. 


Notes to SB-9 Soil Gas Barriers: 
There are two principal methods of excluding soil gas: 
e Sealing the interface between the soil and the occupied space, so far as is reasonably practicable. 


e Ensuring that the pressure difference across the soil/space interface is positive (i.e., towards the outside) so that inward soil 
gas flow through any remaining leaks will be prevented. 
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& Soil Gas Barriers. The requirements for Soil Gas Control in Walls, Soil Gas Barriers, and Sealing of the Perimeter 
and Penetrations, are illustrated in the following drawings. Sealing of penetrations of the slab also applies to hollow metal and 
masonry columns. Not only the perimeters but also the centres of such columns must be sealed or blocked. 


exterior wall 
dampproofing 
(bituminous) 


flexible sealant 


- «— slab dampproofing 
; and soil gas barrier 
Ln (0.15 mm polyethylene) 
100 mm granular fill 


Figure SB-9A 
Dampproofing Soil Gas Control at Foundation Wall/Floor Junctions with Solid Walls 


The requirement regarding drainage openings in slabs can be satisfied with any of a number of proprietary devices which 
prevent soil gas entry through floor drains. Some types of floor drains incorporate a trap which is connected to a nearby tap so 
that the trap is filled every time the tap is used. This is intended to prevent the entry of sewer gas but would be equally effective 
against the entry of soil gas. 


exterior wall 
dampproofing 
(bituminous) 


6 mm parging 

flexible sealant 

slab dampproofing 

and soil gas barrier 
(0.15 mm polyethylene) 
* 400 mm granular fill 


Figure SB-9B 
Dampproofing and Soil Gas Control at Foundation Wall/Floor Junctions with Hollow Walls 
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SB-12 Energy Efficiency of Housing 


FOREWORD" 


This Supplementary Standard has been included as a design option in Sentences 12.2.1.1.(3) and 12.2.1.2.(3) of the Building 
Code to recognize the needs of consumers and the building industry for a predictable prescriptive solution. 


Sentence 12.2.1.1.(3) requires the energy efficiency design of a building or part of a building of residential occupancy within the 
scope of Part 9 that is intended to be occupied on a continuing basis during the winter months to comply with: 


e Supplementary Standard SB-12 (Chapter 2); or 


e Achieve a performance level equal to a rating of 80 or more when evaluated in accordance with the technical requirements 
of NRCan,“EnerGuide for New Houses: Administrative and Technical Procedures’, January 2005. 


Sentence 12.2.1.2.(3) which applies after December 31, 2016 requires the energy efficiency design of a building or part of a 
building of residential occupancy within the scope of Part 9 that is intended to be occupied on a continuing basis during the 
winter months to comply with: 


e Supplementary Standard SB-12 (Chapter 3); or 


e Achieve an energy efficiency performance level that exceeds the energy efficiency requirements of Sentence 12.2.1.1.(3) of 
the Building Code by 15%. 


This Supplementary Standard provides prescriptive and performance compliance design options for construction for which 
a permit is applied for either before January 1, 2017 or after December 31, 2016. The prescriptive and performance options 
specifically prescribed in this Supplementary Standard, unless otherwise specified, do not require blower door testing to 


demonstrate compliance. 


This Supplementary Standard also recognizes Energy Star as a viable design option for meeting the energy efficiency 
requirements of the Building Code. 


This Supplementary Standard does not require labeling to demonstrate compliance with the Building Code. 


1 Unless otherwise indicated, all Building Code references in this foreword refer to provisions located in Division B of the 


Building Code. 
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SUMMARY OF THE CONTENTS OF SB-12 ¢ 
Chapter 1: General 


This Chapter sets out the scope and application of this Supplementary Standard. 


Chapter 2: Acceptable Solutions for Achieving Energy Efficiency Compliance 
Before January 1, 2017. 


This Chapter contains acceptable solutions for achieving energy efficiency compliance with Clause 12.2.1.1.(3)(b) of Division B 
of the Building Code and applies to construction for which a permit has been applied for before January 1, 2017. Conformance 
with one of the prescriptive compliance packages in Subsection 2.1.1., the performance compliance method in Subsection 2.1.2. 
or Energy Star requirements as specified in Subsection 2.1.3. of this Supplementary Standard will achieve an energy efficiency 
performance level that is intended to meet or exceed, on a systemic basis, the level that would be met by model analogues 
evaluated against the EnerGuide Rating System. 


Chapter 3: Acceptable Solutions for Achieving Energy Efficiency Compliance 
After December 31, 2016. 


This Chapter contains sample acceptable solutions for achieving energy efficiency compliance with Clause 12.2.1.2.(3)(b) of 

Division B of the Building Code and applies to construction of buildings for which a permit has been applied for after December 

31, 2016. Conformance with one of the prescriptive compliance packages in Subsection 3.1.1., the performance compliance 

method in Subsection 3.1.2. or Energy Star requirements as specified in Subsection 3.1.3. of this Supplementary Standard is 

intended to achieve, on a systemic basis, an energy efficiency performance level that exceeds the energy efficiency requirements 

of Sentence 12.2.1.1.(3) of Division B of the Building Code by 15%.  G 
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@ Chapter 1 
General 


Section 1.1. Scope 
1.1.1. Energy Efficiency Compliance 
1.1.1.1. Energy Efficiency 


(1) Compliance with this Supplementary Standard shall be deemed to meet the energy efficiency requirements in accordance 
with Sentence 12.2.1.1.(3) of Division B of the Building Code. 


(2) The energy efficiency of existing buildings shall comply with 
(a) Part 10 of Division B of the Building Code with respect to change of use, or 
(b) Part 11 of Division B of the Building Code for renovation. 


1.1.1.2. Compliance Options Before January 1, 2017 


(1) ‘The energy efficiency of a building or part of a building of residential occupancy that is within the scope of Part 9 
of Division B of the Building Code and is intended for occupancy on a continuing basis during the winter months shall 
comply with 
(a) Subsection 2.1.1. (Prescriptive Compliance Packages) of Chapter 2, 

&) (b) Subsection 2.1.2. (Performance Compliance) of Chapter 2, or 
(c) Subsection 2.1.3. (Other Acceptable Compliance Methods) of Chapter 2. 


(2) Factory built modular homes manufactured before January 1, 2012 in accordance with the Building Code as it read on 
December 31, 2011 shall be deemed to be in compliance with Sentence (1). 


1.1.1.3. Compliance Options After December 31, 2016 


(1) The energy efficiency of a building or part of a building of residential occupancy that is within the scope of Part 9 
of Division B of the Building Code and is intended for occupancy on a continuing basis during the winter months shall 
comply with 

(a) Subsection 3.1.1. (Prescriptive Compliance Packages) of Chapter 3, 

(b) Subsection 3.1.2. (Performance Compliance) of Chapter 3, or 

(c) Subsection 3.1.3. (Other Acceptable Compliance Methods) of Chapter 3. 


Section 1.2. Application 
1.2.1. Application of Supplementary Standard SB-12 
1.2.1.1. Energy Efficiency Design 
(1) The energy efficiency of a building or part of a building of residential occupancy that is within the scope of Part 9 of 


Division B of the Building Code and is intended for occupancy on a continuing basis during the winter months shall comply 
with this Supplementary Standard in accordance with Subsection 12.2.1. of Division B of the Building Code. 
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Section 1.3. Terms and Abbreviations  @ 
1.3.1. Definitions of Words and Phrases 


1.3.1.1. Non-Defined Terms 
(1) Definitions of words and phrases used in this Supplementary Standard that are not included in the list of definitions in 
Articles 1.4.1.2. and 1.4.1.3. of Division A of the Building Code and are not defined in another provision of the Code shall have 


the meanings that are commonly assigned to them in the context in which they are used, taking into account the specialized 
use of terms by the various trades and professions to which the terminology applies. 


1.3.1.2. Defined Terms 


(1) Each of the words and terms in italics in this Supplementary Standard has the same meaning as in subsection 1(1) of the 
Building Code Act, 1992 or Clause 1.4.1.2.(1)(b) of Division A of the Building Code. 


1.3.2. Symbols and Other Abbreviations 


1.3.2.1. Symbols and Other Abbreviations 


(1) Where used in this Supplementary Standard, a symbol or abbreviation listed in Column 2 of Table 1.4.2.1. of Division A 
of the Building Code shall have the meaning listed opposite it in Column 3. 


(2) The abbreviations listed in Column 2 of Table 1.3.2.1. shall also apply to this Supplementary Standard and shall have the 
meaning listed opposite it in Column 3. € 


Table 1.3.2.1. 
Abbreviations 
Forming Part of Sentence 1.3.2.1.(2) 


Section 1.4. Referenced Documents and Organizations 


1.4.1. Referenced Documents 


1.4.1.1. Effective Date 


(1) Except as provided in Sentence (2), and unless otherwise specified in this Supplementary Standard, the documents 
referenced in this Supplementary Standard shall include all amendments, revisions and supplements effective to October 31, 
2011. 


(2) All references to NRCan, “EnerGuide for New Houses: Administrative and Technical Procedures” in the Building Code € 
shall be the 2005 edition with all amendments, revisions and supplements effective to May 31, 2006. 
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+) 1.4.1.2. Applicable Editions 


(1) Where documents are referenced in this Supplementary Standard, they shall be the editions designated in Column 2 of 
Table 1.4.1.2. 


Table 1.4.1.2. 
Referenced Documents 
Forming Part of Sentence 1.4.1.2.(1) 


Reference 
Fenestration Energy Performance Evaluation of Windows 
and Sliding Glass Doors ei 
Drain Water Heat Recovery Units 


Document Number 


CAN/CSA-A440.2-09 


10.(2); Guled O.2) 
1.1.11,(3) 
Drain Water Heat Recovery Units 7 es Nh 
Procedure for Determining Fenestration Product U-factors | 2.1.1.8.(2); 3.1.1.8.(2) 
Bl 2) ed. 1. 1,2) 
1,(1) 
Aaa) 


NFRC 100-2010 


NFRC 200-2010 


Procedure for Determining Fenestration Product Solar 
NFRC Heat Gain Coefficient and Visible Transmittance at Normal |2.1.1.8.(2); 3.1.1.8 
Incidence 
NRCan January 2011 Ereray Star for New Homes: Technical Specifications — 0434 


NRCan January 2012 Energy Star for New Homes Standard Version 12.1 3.1311 


Notes to Table 1.4.1.2.: 
(1) | NFRC refers to the National Fenestration Rating Council. (See Appendix A.) 


1.4.2. Abbreviations 


1.4.2.1. Abbreviations of Proper Names 


(1) Where used in this Supplementary Standard, abbreviations of proper names listed in Column 1 of Table 1.3.2.1. of 
Division B of the Building Code shall have the meaning assigned opposite it in Column 2. 
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Chapter 2 © 


Acceptable Solutions for Energy Efficiency 
Compliance Before 
January 1, 2017 


(Applies to construction for which a permit has been applied for before January 1, 2017) 


Section 2.1. Methods for Achieving Energy Efficiency 
Compliance 


2.1.1. Prescriptive Compliance Packages (See Appendix A.) 
2.1.1.1. Energy Efficiency 


(1) Except as permitted in Articles 2.1.1.5. to 2.1.1.10., the minimum thermal performance and energy efficiency of building 
envelope and space heating equipment, domestic hot water heating equipment and heat recovery ventilator equipment shall 


conform to 
(a) Article 2.1.1.2. ifthe building is located in Zone 1 with less than 5000 heating degree days, or 
(b) Article 2.1.1.3. ifthe building is located in Zone 2 with 5000 or more heating degree days. @ 


(2) All walls, ceilings, floors, windows and doors that separate heated space from unheated space, the exterior air or the 
exterior soil shall have thermal resistance ratings conforming to this Subsection. 


(3) Where specified in compliance packages in Tables 2.1.1.2.A, 2.1.1.2.B and 2.1.1.2.C and Tables 2.1.1.3.A, 2.1.1.3.B 
and 2.1.1.3.C, space heating equipment, domestic hot water heating equipment and heat recovery ventilators shall have the 
efficiency rating conforming to this Subsection. (See Appendix A.) 


(4) Insulation shall be provided between heated and unheated spaces and between heated spaces and the exterior in 
accordance with this Chapter. 


(5) Reflective surfaces of insulating materials shall not be considered in calculating the thermal resistance of 
building assemblies. 


(6) Where glass block is used in a wall, the required minimum overall performance of the building envelope shall be 
maintained by increasing thermal performance of other components sufficient to compensate for the additional heat loss 
through the glass block. 


(7) Except as provided in Sentence (8) and except as permitted in Sentences (9) and 2.1.1.10.(3), where the ratio of the gross 
area of windows, sidelights, skylights, glazing in doors and sliding glass doors to the gross area of peripheral walls measured 
from grade to the top of the upper most ceiling is not more than 17%, the building shall comply with a compliance package 
selected from Tables 2.1.1.2.A, 2.1.1.2.B and 2.1.1.2.C and Tables 2.1.1.3.A, 2.1.1.3.B and 2.1.1.3.C. (See Appendix A.) 


(8) Except as permitted in Sentences (9) and 2.1.1.10.(3), where the ratio of the gross area of windows, sidelights, skylights, 
glazing in doors and sliding glass doors to the gross area of peripheral walls measured from grade to the top of the upper most 
ceiling is more than 17% but not more than 22%, the building shall comply with a compliance package selected from Tables 
2.1.1.2.A, 2.1.1.2.B and 2.1.1.2.C and Tables 2.1.1.3.A, 2.1.1.3.B and 2.1.1.3.C, and the overall coefficient of heat transfer of the 
glazing shall be upgraded to 
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(a) 1.8 where the selected compliance package requires 2.0, 

(b) 1.6 where the selected compliance package requires 1.8, and 
(c) 1.4 where the selected compliance package requires 1.6. 
(See Appendix A.) 


(9) Glazing in main entrance doors and adjacent sidelights to main entrance doors need not be calculated for the purposes of 
Sentences (7), (8) and (10). 


(10) Except as provided in Sentences (9) and 2.1.1.10.(3), where the ratio of gross area of windows, sidelights, skylights, glazing 
in doors and sliding glass doors to the gross area of peripheral walls measured from grade to the top of the upper most ceiling 
is more than 22%, the building shall comply with Subsection 2.1.2. (See Appendix A.) 


(11) Where a dwelling unit has a walkout basement, the thermal performance level of the exterior basement wall shall be not 
less than that required for the above grade wall for 

(a) the basement wall containing the door opening, and 

(b) any basement wall that has an exposed wall area above the ground level exceeding 50% of that basement wall area. 


(12) The minimum thermal resistance of insulation shall conform to the applicable values specified in Articles 2.1.1.2. 
and 2.1.1.3. 


(13) The minimum annual fuel utilization efficiency of a natural gas- or propane-fired furnace serving a building of residential 
occupancy shall conform to Table 2.1.1.1.A. 


Table 2.1.1.1.A. 
Furnace Minimum Annual Fuel Utilization Efficiency 
Forming Part of Sentence 2.1.1.1.(13) 


(14) Where space heating is supplied by a solid fuel-burning appliance or an earth energy system, the compliance package is 
permitted to comply with Tables 2.1.1.2.A. and 2.1.1.3.A. 


(15) Where an enclosed unheated space is separated from a heated space by glazing, the unheated enclosure may be considered 
to provide a thermal resistance of RSI 0.16. 


(16) Where space heating equipment and domestic hot water heating equipment efficiencies are specified in a compliance 
package in Tables 2.1.1.2.A, 2.1.1.2.B and 2.1.1.2.C and Tables 2.1.1.3.A, 2.1.1.3.B and 2.1.1.3.C, the equipment efficiencies shall 
be determined in accordance with test procedures regulated by an applicable Ontario Regulation, or in the absence of such 
regulation, determined in accordance with test procedures governed by the applicable equipment standard. 


(17) Where heat recovery ventilators are specified in a compliance package in Tables 2.1.1.2.A, 2.1.1.2.B and 2.1.1.2.C and 

Tables 2.1.1.3.A, 2.1.1.3.B and 2.1.1.3.C, they shall 

(a) meet the requirements of Article 9.32.3.11. of Division B of the Building Code, and 

(b) meet the minimum efficiency rating required in this Chapter based on a test temperature of 0°C at an air flow rate equal 
to the principle exhaust flow but need not exceed 30 L/s. 
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2.1.1.2. Energy Efficiency for Buildings Located in Zone 1 & 


(1) Except as required in Sentences (2) to (4) and permitted in Sentences (5) to (11), the minimum thermal performance of 
building envelope and equipment shall conform to Table 2.1.1.2.A. 


(2) Except for solid fuel-burning space heating equipment and natural gas and propane furnaces, where the space heating 
equipment efficiency ranges from 78% to less than 90%, the minimum thermal performance of the building envelope and 
equipment shall conform to Table 2.1.1.2.B. 


(3) Where electric space heating is used, the minimum thermal performance of the building envelope and equipment shall 
conform to Table 2.1.1.2.C. 


(4) Except for solid fuel-burning space heating equipment, where the space heating equipment efficiency is less than 78% 
or it cannot meet the requirements of the applicable compliance packages, energy efficiency compliance shall be achieved in 
accordance with Clause 12.2.1.1.(3)(a) of Division B of the Building Code or Subsection 2.1.2. of this Supplementary Standard. 


(5) Where the thermal performance of above grade walls, windows or basement walls is reduced by applying Sentences (6) 
through (11), only the thermal performance of one of those building components is permitted to be reduced. 


(6) Except as permitted in Sentence (7), where compliance package I or J in Table 2.1.1.2.A is used, the minimum RSI value 

for thermal insulation in exposed above grade walls is permitted to be not less than RSI 3.52 provided that 

(a) the overall coefficient of heat transfer of the glazing is upgraded in accordance with Sentence 2.1.1.1.(8), in addition to a 
upgrade where it is required due to high fenestration to wall ratio, or (See Appendix A.) 

(b) the thermal insulation value in basement walls has a minimum RSI 3.52 where compliance package J is used. 


(7) Where blown-in insulation or spray-applied foam insulation is used in compliance package I or J in Table 2.1.1.2.A, the 
minimum RSI value for thermal insulation in exposed above grade walls is permitted to be not less than RSI 3.52 provided that @ 
(a) the thermal insulation value in a ceiling with an attic space is not less than RSI 10.55, 

(b) the minimum efficiency of the HRV is increased by not less than 8 percentage points, 

(c) the minimum AFUE of the space heating equipment is increased by not less than 2 percentage points, 

(d) the minimum EF of the domestic hot water heater is increased by not less than 4 percentage points, or 

(e) the building is in compliance with Sentence (6). 


(8) Except as permitted in Sentence (9), where compliance package D, E, F, G, H or M in Table 2.1.1.2.A is used, the 

minimum RSI value for thermal insulation of exposed above grade walls is permitted to be not less than RSI 3.52 provided that 

(a) the overall coefficient of heat transfer of the glazing is upgraded in accordance with Sentence 2.1.1.1.(8), in addition to an 
upgrade where it is required due to high fenestration to wall ratio, and the minimum EF of the domestic hot water heater 
is increased by not less than 8 percentage points, or (See Appendix A.) 

(b) the thermal insulation value in basement walls has a minimum RSI 3.52 where compliance package , G, or H is used, and 
the building is in compliance with at least two requirements of Clauses (7)(a) to (d). 


(9) Where blown-in insulation or spray-applied foam insulation is used in compliance package D, E, FE, G, H or M in Table 

2.1.1.2.A, the minimum RSI value for thermal insulation in exposed above grade walls is permitted to be not less than RSI 3.52 

provided that 

(a) the overall coefficient of heat transfer of the glazing is upgraded in accordance with Sentence 2.1.1.1.(8), in addition to an 
upgrade where it is required due to high fenestration to wall ratio or the thermal insulation value in basement walls has a 
minimum RSI 3.52 where compliance package F, G, or H is used, and (See Appendix A.) 

(b) the building is in compliance with Clause (7)(a), (b), (c) or (d). 
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9 (10) Where a drain water heat recovery unit conforming to Article 2.1.1.11. is provided in addition to the requirements of a 

compliance package selected from Tables 2.1.1.2.A to 2.1.1.2.C. 

(a) the thermal insulation value in exposed above grade walls is permitted to be not less than RSI 3.52 where it is required to 
be RSI 3.87, 

(b) the thermal insulation value in exposed above grade walls is permitted to be not less than RSI 3.52 where it is required to 
be RSI 4.23, provided that the drain water heat recovery unit has a minimum efficiency of not less than 46%, 

(c) the thermal insulation value in basement walls is permitted to be not less than RSI 2.11 where it is required to be RSI 3.52, 

(d) the overall coefficient of heat transfer of glazing is permitted to be not greater than 1.8 W/(m7eK) where it is required to 
be 1.6 W/(m’eK), or not greater than 1.6 W/(m’eK) where it is required to be 1.4 W/(m’eK), 

(e) the minimum efficiency of an HRV is permitted to be not less than 55% where it is required to be 75% or less, or 

(f) the minimum efficiency of a furnace is permitted to be not less than 90% where it is required to be 94%. 


(11) Where an HRV is only required for the purpose of meeting the energy efficiency requirements of a compliance package 


included in Table 2.1.1.2.A, the HRV may be omitted provided that a drain water heat recovery unit with a minimum 
efficiency of not less than 62% is installed in conformance with Article 2.1.1.11. 
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Table 2.1.1.2. & 
ZONE 1 - Compliance Packages for Space Heating Equipment with AFUE = 90% \ 
Forming Part of Sentence 2.1.1.2.(1) 


Compliance Package 


oe Pl i a ei iL tril ot a eo 
Minimum RSI (R)-Value” R50 R50 R50 R50 R50 R50 R50 R50 R50 R50 R50 R50 R50 
SSE PEaeeeaeeesas 
Minimum RSI (R)-Value™ R31 R31 R31 R31 R31 R31 R31 R31 R31 R31 R31 R31 R31 
Minimum RSI (R)-Value"” R31 R3t R31 R31 R31 R31 R31 R31 R31 R31 R31 R31 R31 
Walls Above Grade 423) 475 1 A TB eA 2801 423) A 230) 04.23 01 423) 8.87 380 | SOhea 14.23 4.23 
Minimum RSI (R)-Value"? R20 R20 R20 R12 R12 R12 R20 R12 R22 R22 R20 


Below Grade Slab 

Entire Surface > 600 mm 0.88 

Below Grade (R5) 

Minimum RSI (R)-Value"” 

Sen ante oa 176 | 1. Fae fine 76 | 4 cy 176 | 1.76 | 176 | 176 | 1.76 Cy 76 | 1 ea | ES ne 76 
' (R10) Fae fine cy (R10) | (R10) | (R10) | (R10) | (R10) Cy ea ES ne 

Minimum RSI (R)-Value” 

Heated Slab or 

Slab < 600 mm Below 1.76 1.76 1.76 1.76 1.76 1.76 1.76 1,76 1.76 1.76 1.76 1.76 1.76 

Grade (R10) | (R10) | (R10) | (R10) | (R10) | (R10) | (R10) | (R10) | (R10) | (R10) | (R10) | (R10) | (R10) 

Minimum RSI (R)-Value” 

Windows and Sliding Glass 

Doors 1.6 1.8 1.8 

Maximum U-Value? 

Skylights 

Maximum U-Value®) 

Space Heating Equipment | oo, | go% | 94% | 94% | 90% | 94% | 92% | 94% | 92% | 94% | 90% | 94% | gor! 

Minimum AFUE 

HRV! 6 0 0 0 0, 0, 0 

main | | - | - | - [= [om [om [om [oe [ms 

a a Com vor earn 

ee Eee se Sore ene Seas 


Notes to Table 2.1.1.2.A: 

(1) Except for notes (3) and (4), the values listed are minimum RSI-Values for the thermal insulation component only. RSI-Values are expressed in 
(m? « K)W. 

(2) U-Value is the overall coefficient of heat transfer for a window assembly, sliding glass door assembly or skylight assembly expressed in Wi(m?* K). See 
exceptions and use of alternative Energy Ratings (ER) in Article 2.1.1.8. 

(3) Compliance package K applies only to a building with both ICF basement walls and ICF above grade walls. Alternatively, any other compliance package 
is permitted to be used for a building with both ICF basement walls and ICF above grade walls. The thermal resistance value of an ICF wall is the total 
thermal resistance of the entire wall assembly. 

(4) Compliance package L applies only to a building with ICF basement walls. Alternatively, any other compliance package except compliance package K, is 
permitted to be used for a building with ICF basement walls. The thermal resistance value of an ICF wall is the total thermal resistance of the entire wall 
assembly. 

(5) Applies to a building with combined space heating and domestic hot water heating system. 

(6) Except as required in Subsection 9.32.3. of Division B of the Building Code, an HRV is only required as a part of a compliance package where a minimum 
efficiency level is specified. 

(7) Only the hot water heating equipment shall meet the minimum AFUE or EF specified in the Table or shall be of the condensing type. 
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>) Table 2.1.1.2.B 
ZONE 1 - Compliance Packages for Space Heating Equipment with AFUE 2 78% and < 90% 
Forming Part of Sentence 2.1.1.2.(2) 


Compliance Package 


5 ail eee eee ers 
Ceiling with Attic Space 8.81 8.81 8.81 8.81 8.81 
Minimum RSI (R)-Value“ (R50) (R50) (R50) (R50) (R50) 
5.46 5.46 5.46 5.46 
(R31) (R31) (R31) (R31) (R31) 


Ceiling Without Attic Space 
Minimum RSI (R)-Value™ 
Exposed Floor 5.46 5.46 5.46 5.46 5.46 
Minimum RSI (R)-Value” (R31) (R31) (R31) (R31) (R31) 
Walls Above Grade 6.11 Set t 4.75 4.75 4.75 
Minimum RSI (R)-Value (R29) (R29) (R27) (R27) (R27) 
Basement Walls 2.11 3.52 3.52 3.52 3.52 
Minimum RSI (R)-Value™ (R12) (R20) (R20) (R20) (R20) 
Below Grade Slab 
Entire Surface > 600 mm Below Grade _ 
Minimum RSI (R)-Value” 
ee ake See Sa rn 1.76 1.76 1.76 1.76 1.76 1.76 
9 Minimum RSI (R)-Value" (R10) (R10) (R10) (R10) (R10) (R10) 
. Heated Slab or 
Sish < 600 mm Eoiow. Gade 1.76 1.76 1.76 1.76 1.76 1.76 
Minimum RSI (R)-Value" (R10) (R10) (R10) (R10) (R10) (R10) 
Windows and Sliding Glass Doors 
Skylights 
HRV 0 0 0 0 0 0 
Minimum Effient 55% 55% 70% 55% 70% 75% 
Domestic Hot Water Heater "] 
Minimum EF 
ator outage font of) TT 
Notes to Table 2.1.1.2.B: 
(1) The values listed are minimum RSI-Values for the thermal insulation component only. RSI!-Values are expressed in (m? + K)/W. 
(2) U-Value is the overall coefficient of heat transfer for a window assembly, sliding glass door assembly or skylight assembly expressed in W/ 
(m?* K). See exceptions and use of alternative Energy Ratings (ER) in Article 2.1.1.8. 
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Table 2.1.1.2.C @ 


ZONE 1 - Compliance Packages for Electric Space Heating 
Forming Part of Sentence 2.1.1.2.(3) 


Th FEN at 
Ceiling with Attic Space 
Minimum RSI! (R)-Value" R50 R50 

Ceiling Without Attic Space 
Minimum RSI (R)-Value“ R31 R31 

Minimum RSI (R)-Value"” R31 R31 

Walls Above Grade 5.11 

Minimum RSI (R)-Value"” R29 R29 
Basement Walls 3.52 
Minimum RSI (R)-Value"” R20 R12 

Entire Surface > 600 mm Below Grade 

Minimum RSI (R)-Value 

Edge of Below Grade Slab < 600 mm Below Grade 
Minimum RSI (R)-Value” R10 R10 

Heated Slab or 


iD 
Slab < 600 mm Below Grade 
Minimum RSI (R)-Value (R10) (R10) 


Windows and Sliding Glass Doors 
Maximum U-Value® 

Skylights 

Space Heating Equipment Page 

Minimum AFUE 

HRV ? ‘ 

Minimum EF 


Notes to Table 2.1.1.2.C: 

(1) The values listed are minimum RSI-Values for the thermal insulation component only. RS!-Values are 
expressed in (m? * K)/W. 

(2) U-Value is the overall coefficient of heat transfer for a window assembly, sliding glass door assembly or 
skylight assembly expressed in W/(m? * K). See exceptions and use of alternative Energy Ratings (ER) 
in Article 2.1.1.8. 


Component 


neg 156 
Ontario 


2012 BUILDING CODE FOR HOUSING Supplementary Standard SB-12 


©) 2.1.1.3. Energy Efficiency for Buildings Located in Zone 2 


(1) Except as required in Sentences (2) to (4) and permitted in Sentences (5) to (8), the minimum thermal performance of the 
building envelope and equipment shall conform to Table 2.1.1.3.A. 


(2) Except for solid fuel-burning space heating equipment and natural gas and propane furnaces, where the space heating 
equipment efficiency ranges from 78% to less than 90%, the minimum thermal performance of building envelope and 
equipment shall conform to Table 2.1.1.3.B. 


(3) Where electric space heating is used, the minimum thermal performance of the building envelope and equipment shall 
conform to Table 2.1.1.3.C. 


(4) Except for solid fuel-burning space heating equipment, where the space heating equipment efficiency is less than 78% 
or it cannot meet the requirements of the applicable compliance packages, energy efficiency compliance shall be achieved in 
accordance with Clause 12.2.1.1.(3)(a) of Division B of the Building Code or Subsection 2.1.2. of this Supplementary Standard. 


(5) Where the thermal performance of above grade walls, windows or basement walls is reduced by applying Sentences (6) 
through (8), only the thermal performance of one of those building components is permitted to be reduced. 


(6) Except as permitted in Sentence (7), where compliance package H, I, J or M in Table 2.1.1.3.A is used, the minimum RSI 
value for thermal insulation of exposed above grade walls is permitted to be not less than RSI 3.52 provided that 
(a) the overall coefficient of heat transfer of the glazing is upgraded in accordance with Sentence 2.1.1.1.(8), in addition to a 
upgrade where it is required due to high fenestration to wall ratio and the minimum EF of the domestic hot water heater 
is increased by not less than 8 percentage points, or (See Appendix A.) 
(b) the thermal insulation value in basement walls has a minimum RSI 3.52 where compliance package J is used, and the 
9 building is in compliance with at least two requirements of Clauses 2.1.1.2.(7)(a) to (d). 


(7) Where blown-in insulation or spray-applied foam insulation is used in compliance package H, I, J or M in Table 2.1.1.3.A, 

the minimum RSI value for thermal insulation in exposed above grade walls is permitted to be not less than RSI 3.52 

provided that 

(a) the overall coefficient of heat transfer of the glazing is upgraded in accordance with Sentence 2.1.1.1.(8), in addition to a 
upgrade where it is required due to high fenestration to wall ratio or the thermal insulation value in basement walls has a 
minimum RSI 3.52 where compliance package J is used, and (See Appendix A.) 

(b) the building is in compliance with Clause 2.1.1.2.(7)(a), (b), (c) or (d). 


(8) Where a drain water heat recovery unit conforming to Article 2.1.1.11. is provided in addition to the requirements of a 

compliance package selected from Tables 2.1.1.3.A to 2.1.1.3.C. 

(a) the thermal insulation value in exposed above grade walls is permitted to be not less than RSI 3.87 where it is required to 
be RSI 4.23 provided that the drain water heat recovery unit has a minimum efficiency of not less than 41%, 

(b) the thermal insulation value in basement walls is permitted to be not less than RSI 2.11 where it is required to be RSI 3.52, 
provided that the drain water heat recovery unit has a minimum efficiency of not less than 46%, 

(c) the overall coefficient of heat transfer of glazing is permitted to be not greater than 1.8 W/(m7eK) where it is required to 
be 1.6 W/(m’eK), 

(d) the overall coefficient of heat transfer of glazing is permitted to be not greater than 1.6 W/(m7eK) where it is required to 
be 1.4 W/(m’eK), provided that the drain water heat recovery unit has a minimum efficiency of not less than 41%, or 

(e) the minimum efficiency of an HRV is permitted to be not less than 55% where it is required to be 75% or less. 
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Table 2.1.1.3.A @ 


ZONE 2 - Compliance Packages for Space Heating Equipment with AFUE 2 90% 
Forming Part of Sentence 2.1.1.3.” 


Compliance Package 


Ceiling Without Attic Space | 5.46 | 546 | 5.46 | 546 | 5.46 | 5.46 
Minimum RSI (R)-Value” R34 R31 R31 R31 R31 R31 R31 R31 R31 R31 R31 R31 R31 
Minimum RSI (R)-Value" R31 R31 R31 R31 R31 R31 R31 R31 R31 R31 R31 R31 R31 
piel sie!S. io 1.76 ca 76 | 1, a 1 ee, 176 | 1.76 | 176 | 176 | 176 | 1 eae 1 ee 1 fa 1 ss 
(R10) ca a ee, (R10) | (R10) | (R10) | (R10) | (R10) eae ee fa ss 
V6 | DO a TGSt 09276 shanletOr ls sl Ol Od eu lilO cult Af) ah O foes} flap mounted! 0 
Grade (R10) | (R10) | (R10) | (R10) | (R10) } (R10) | (R10) | (R10) | (R10) | (R10) | (R10) | (R10) | (R10) 
Minimum RSI (R)-Value™ 
geese [on fas fen on [os tn fon ars fom oe 
Minimum AFUE 
i SSeS oe = 
Minimum Efficienc 
(1) Except for notes (3) and (4), the values listed are minimum RSI-Values for the thermal insulation component only. RSI-Values are expressed in (m?+ 
K)/W. 
is permitted to be used for a building with both ICF basement walls and ICF above grade walls. The thermal resistance value of an |CF wall is the total 
thermal resistance of the entire wall assembly. 
(5) Applies to a building with combined space heating and domestic hot water heating system. 2 
(6) Except as required in Subsection 9.32.3. of Division B of the Building Code, an HRV is only required as a part of a compliance package where a minimum ( 


Pca sa bi an Wont Od AM seal 
Minimum RSI (R)-Value") R29 R29 R29 R27 RIT RO R27 R24 Rod R24 R22 Rod R24 
Basement Reena 3.52 ae Bs ya ey yas FEY 
Minimum Reena R)-Value"”) R20 R20) | (R20 R20 R20 R12 R20 R20 R12 R20 
Minimum RSI (R)-Value" 
Heated Slab or 
Windows and Sliding Glass 
Doors 1.6 ae 1.6 1.6 1.8 1.8 1.6 
Maximum U-Value®) 
BEE ae he 
Domestic Hot Water Heater 

(7) 

fem FT oar [or [ om | [| or | om | [ow [ow [om [om [oom 

Canton fala a seanfras| cem|rio fo | ten tole) rag one | 

(2) U-Value is the overall coefficient of heat transfer for a window assembly, sliding glass door assembly or skylight assembly expressed in W/(m? « K). See 
exceptions and use of alternative Energy Ratings (ER) in Article 2.1.1.8. 

(4) Compliance package L applies only to a building with ICF basement walls. Alternatively, any other compliance package except compliance package K, is 
permitted to be used for a building with ICF basement walls. The thermal resistance value of an ICF wall is the total thermal resistance of the entire wall 
efficiency level is specified. 

(7) Only the hot water heating equipment shall meet the minimum AFUE or EF specified in the Table or shall be of the condensing type. 


Minimum RSI (R)-Value™ R50 R50 R50 R50 R50 R50 R50 R50 R50 R50 R50 R50 R50 
Below Grade Slab 
Entire Surface > 600 mm 0.88 0.88 0.88 
Below Grade (R5) (R5) (R65) 
Minimum RSI (R)-Value" 
Slab < 600 mm Below 
Maximum U- ne ates ne 
Notes to Table 2.1.1.3.A: 
(3) Compliance package K applies only to a building with both ICF basement walls and ICF above grade walls. Alternatively, any other compliance package 
assembly. 
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Table 2.1.1.3.B 
ZONE 2 - Compliance Packages for Space Heating Seleal eh AFUE 2 78% and < 90% 
Forming Part of Sentence 2.1.1.3.(2 


ees ees ieee eee eee 
Component 

Minimum RSI (R)-Value“ R50 R50 

Ceiling Without Attic Space 5.46 5.46 

Minimum RSI (R)-Value") R31 R31 

Minimum RSI (R)-Value” R29 R29 

Minimum RSI (R)-Value“ R20 R20 

Below Grade Slab a as - 


Entire Surface > 600 mm Below Grade 
Minimum RSI (R)-Value 


Edge of Below Grade Slab < 600 mm Below Grade 1.76 1.76 
Minimum RSI (R)-Value“” R10 R10 
Heated Slab or 176 176 


Slab < 600 mm below grade 
Minimum RSI (R)-Value"” (R10) (R10) 


Windows and Sliding Glass Doors AG fe 
Maximum U-Value?) 

Skylights 

Space Heating Equipment ‘ F 

Minimum AFUE 78% 84% 

HRV ; : 

Minimum EF 


Notes to Table 2.1.1.3.B.: 

(1) The values listed are minimum RS!-Values for the thermal insulation component only. RSI-Values are expressed in (m? + K)/W. 

(2) U-Value is the overall coefficient of heat transfer for a window assembly, sliding glass door assembly or skylight assembly expressed in W/ 
(m? * K). See exceptions and use of alternative Energy Ratings (ER) in Article 2.1.1.8. 
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Table 2.1.1.3.C 
ZONE 2 - Compliance Packages for Electric Space Heating 
Forming Part of Sentence 2.1.1.3.(3) 


Ceiling with Attic Space 8.81 
Minimum RSI (R)-Value” R50 
Ceiling Without Attic Space 5.46 
Minimum RSI (R)-Value R31 


Exposed Floor 5.46 
Minimum RSI (R)-Value“ R31 


Minimum RSI (R)-Value” R29 
Minimum RSI (R)-Value R20 


Below Grade Slab 0.88 

Entire Surface > 600 mm Below Grade (R5) 

Minimum RSI (R)-Value“ 

Minimum RSI (R)-Value” 

Heated Slab or 


Slab s 600 mm Below Grade 
Minimum RSI (R)-Value“ 


Windows and Sliding Glass Doors 
Maximum U-Value® 

Maximum U-Value® ; 

Space Heating Equipment ea eer 
HRV ; 

Domestic Hot Water Heater pa See 
Minimum EF 


Notes to Table 2.1.1.3.C: 

(1) The values listed are minimum RSI-Values for the thermal insulation component only. RSI- 
Values are expressed in (m? « K)/W. 

(2) U-Value is the overall coefficient of heat transfer for a window assembly, sliding glass 
door assembly or skylight assembly expressed in W/(m? * K). See exceptions and use of 
alternative Energy Ratings (ER) in Article 2.1.1.8. 
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@ 2.1.1.4. Elements Acting as a Thermal Bridge 


(1) Except for a foundation wall, the insulated portion of a wall that incorporates wood stud framing elements that have 

a thermal resistance of less than RSI 0.90 shall be insulated to restrict heat flow through the studs by a material providing a 
thermal resistance at least equal to 25% of the thermal resistance required for the insulated portion of the assembly in Articles 
2:2.46292:)113-and 2410110, 


(2) Except as provided in Sentence (3), the thermal resistance of the insulated portion of a building assembly in 

Articles 2.1.1.2. and 2.1.1.3. that incorporates metal framing elements, such as steel studs and steel joists, that act as thermal 
bridges to facilitate heat flow through the assembly, shall be 20% greater than the values shown in Tables 2.1.1.2.A, 2.1.1.2.B and 
2.1.1.2.C and Tables 2.1.1.3.A, 2.1.1.3.B and 2.1.1.3.C and Table 2.1.1.10., unless it can be shown that the heat flow is not greater 
than the heat flow through a wood frame assembly of the same thickness. 


(3) Sentence (2) does not apply to building assemblies incorporating thermal bridges where the thermal bridges are insulated 
to restrict heat flow through the thermal bridges by a material providing a thermal resistance at least equal to 25% of the 
thermal resistance required for the insulated portion of the assembly in Articles 2.1.1.2., 2.1.1.3. and 2.1.1.10. 


2.1.1.5. Log Wall Construction and Post, Beam and Plank Construction 


(1) Except as provided in Sentences (2) and (3), log wall construction and post, beam and plank construction shall have a 
minimum thermal resistance of RSI 2.1 for the total assembly. 


(2) The thermal resistance value in Sentence (1) for the total wall assembly may be reduced to not less than RSI 1.61 if, 

(a) the thermal resistance of insulation for the exposed roof or ceiling required in Table 2.1.1.2.A. is increased by an amount 
equivalent to the reduction permitted in this Sentence, and 

(b) for log walls, the logs have tongue-and-groove or splined joints. 


(3) Where milled log walls are installed, the thermal resistance value in Sentence (1) for the total wall assembly does not 
apply if, 

(a) the mean thickness of each log is not less than 150 mm, 

(b) the thermal resistance of insulation for the exposed roof or ceiling required in Table 2.1.1.2.A is increased by RSI 0.53, and 
(c) the logs have tongue-and-groove or splined joints. 


(4) Where a log wall is constructed in accordance with Sentences (1) to (3), the log wall shall be deemed to comply with the 
requirements in Subsection 9.25.3. of Division B of the Building Code. 


2.1.1.6. Insulation of Foundation Walls 


(1) Foundation walls enclosing heated space shall be insulated from the underside of the subfloor to not more than 200 mm 
above the finished floor level of the basement. (See Appendix A.) 


(2) The insulation required by Sentence (1) may be provided by a system installed, 

(a) on the interior of the foundation wall, 

(b) on the exterior face of the foundation wall, or 

(c) partially on the interior and partially on the exterior, provided the thermal performance of the system is equivalent to that 
permitted in Clauses (a) or (b). 


(3) Ifa foundation wall is constructed of hollow masonry units, one or more of the following shall be used to control 
convection currents in the core spaces, 

(a) filling the core spaces, 

(b) at least one row of semi-solid blocks at or below grade, or 

(c) other similar methods. 
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(4) Masonry walls of hollow units that penetrate the ceiling shall be sealed at or near the ceiling adjacent to the roof space to 
prevent air within the voids from entering the attic or roof space by, 

(a) capping with masonry units without voids, or 

(b) installation of flashing material extending across the full width of the masonry. 


(5) Except as provided in Sentences (6) and (7), where a portion of a basement slab or a portion of a basement slab edge is the 


only part of the slab that is at the exterior ground level such as a walk-out basement, or within 600 mm of the exterior ground 
level, those portions shall have perimeter insulation extend not less than 600 mm below the slab level. (See Appendix A.) 


(6) Where the entire concrete slab is within 600 mm of the exterior ground level, the entire surface of the slab shall be 
insulated. (See Appendix A.) 


(7) Where a slab contains heating ducts, pipes, tubes or cables, the entire heated surface of the slab that is in contact with the 
ground shall be insulated. 


2.1.1.7. Thermal Resistance Values for Roof Access Hatches and Eaves 


(1) The thermal resistance values for insulation required by Articles 2.1.1.2. and 2.1.1.3. for exposed ceilings with attic spaces 
are permitted to be reduced 

(a) directly above access hatches, and 

(b) near eaves to the extent made necessary by the roof slope and required ventilation clearances, 


except that the thermal insulation value at the location directly above access hatches and inner surfaces of exterior walls shall 
be not less than RSI 3.52. 


2.1.1.8. Thermal Performance of Windows, Skylights and Sliding Glass Doors 


(1) Except as provided in Sentence (3) and except for sidelights to main entrance doors, windows, skylights and sliding glass 


doors shall meet 
(a) the required overall coefficient of heat transfer in Tables 2.1.1.2.A, 2.1.1.2.B and 2.1.1.2.C and Tables 2.1.1.3.A, 2.1.1.3.B 


and 2.1.1.3.C and Table 2.1.1.10., or 
(b) the corresponding energy rating in Table 2.1.1.8. 


Table 2.1.1.8. 
Maximum U-Values and Minimum Energy Ratings (ER) for Windows, Skylights and Sliding Glass Doors 


Forming Part of Sentence 2.1.1.8.(1) 
Maximum U-Values Minimum Energy Ratings, ER) 


Component 
TTS Se ee PT ee le En pea 


Windows and 
Sliding Glass Doors 


) 
1.6 (0.28) 
14 (0.25) 


(2) ‘The energy rating and the overall coefficient of heat transfer required for windows and sliding glass doors in a residential 

occupancy shall be determined in conformance with 

(a) CAN/CSA-A440.2, “Fenestration Energy Performance’, or 

(b) NFRC 100, “Procedure for Determining Fenestration Product U-factors” and NFRC 200, “Procedure for Determining 
Fenestration Product Solar Heat Gain Coefficient and Visible Transmittance at Normal Incidence”. 
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Ss) (3) A basement window that incorporates a loadbearing structural frame shall be double glazed with a low-E coating. 


2.1.1.9. Minimum Thermal Resistance of Doors 


(1) Except for doors in enclosed unheated vestibules and cold cellars, and except for glazed portions of doors, all doors 


that separate heated space from unheated space shall have a thermal resistance of not less than RSI 0.7 where a storm door is 
not provided. 


2.1.1.10. Additions to Existing Buildings 


(1) Except as provided in Sentences (2) and (3), an addition to an existing building shall comply with 
(a) one of the applicable compliance packages in Article 2.1.1.2. or 2.1.1.3. in accordance with this Subsection, or 


(b) Sentences 2.1.1.1.(7) to (10), except that the Tables referenced in Sentences 2.1.1.1.(7) and (8) are permitted to be 
substituted with Table 2.1.1.10. 


(See Appendix A.) 


(2) For the purpose of Sentences 2.1.1.1.(7) to (10) and Subsection 2.1.2., the addition may be considered independently or in 
combination with the existing building, regardless of the thermal characteristics of the existing building envelope. 
(See Appendix A.) 


(3) A one-storey sunroom addition to an existing building shall be deemed to be in compliance with Articles 2.1.1.2. and 
2.1.1.3. and Subsection 2.1.2., provided that the overall coefficient of heat transfer of 
(a) doors, windows and walls has a maximum U-Value of 
(i) 1.6 if the building is located in Zone 1 with less than 5000 heating degree days, 

(ii) 1.4 if the building is located in Zone 2 with 5000 or more heating degree days, or 

(iii) 1.4 if the building uses electric space heating, and 
(b) roofs and skylights has a maximum U-Value of 2.6. 
(See Appendix A.) 
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Table 2.1.1.10. © 
Thermal Performance Requirements for Additions to Existing Buildings® 
Forming Part of Sentence 2.1.1.10.(2) 


Zone 1 Zone 2 Electric Space Heating 


Component Less than 5000 5000 or more Zones 1 and 2 
Degree-Days Degree-Days 


Exposed Floor 
Minimum RSI (R)-Value 


Edge of Below Grade Slab s 600 mm Below 
Grade 

Minimum RSI (R)-Value 

Heated Slab or 

Slab < 600 mm Below Grade 

Minimum RSI (R)-Value™ 


Windows and Sliding Glass Doors 
ioc Vue ®@ 
Skylights 


Notes to Table 2.1.1.10.: 

(1) The values listed are minimum RSl-Values for the thermal insulation component only. RSI-Values are expressed in (m? * K)/W. 

(2) U-Value is the overall coefficient of heat transfer for a window assembly, sliding glass door assembly or skylight assembly expressed in 
Wi(m? « K). See exceptions and use of alternative Energy Ratings (ER) in Article 2.1.1.8. 

(3) The building need not conform to minimum efficiency requirements for HRV’s, domestic hot water heaters and space heating equipment 


required in Article 2.1.1.2. or 2.1.1.3. 
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eS) 2.1.1.11. Drain Water Heat Recovery 


(1) Where a drain water heat recovery unit is installed to meet the requirements of this Subsection, the unit and its installation 
shall conform to Sentences (2) to (5). 


(2) Drain water heat recovery units shall conform to CSA B55.2, “Drain Water Heat Recovery Units”. 


(3) The minimum efficiency of a drain water heat recovery unit shall be determined in conformance with CSA B55.1, “Test 
Method for Measuring Efficiency and Pressure Loss of Drain Water Heat Recovery Units”. 


(4) Adrain water heat recovery unit shall be installed 

(a) to receive drain water from all showers or at least two showers where there are two or more showers in a dwelling unit, 
(See Appendix A.) 

(b) in an upright position that does not diverge more than 5 degrees from the vertical, 

(c) ina position such that the cold water inlet connection is at the bottom of the unit, 

(d) downstream of a water softener where a water softener is installed, and 

(e) ina conditioned space or on the warm side of the dewpoint of the wall assembly. 


(5) Except as required in Clauses 2.1.1.2.(10)(b) and 2.1.1.3.(8)(a), (b) and (d), and Sentence 2.1.1.2.(11), the minimum 
efficiency of the drain water heat recovery unit shall be not less than 36% when it is tested in accordance with Sentence (3). 


2.1.2. Performance Compliance 


2.1.2.1. Required Performance Level (See Appendix A.) 


(1) The performance level shall be measured based on the simulated annual energy use of the building. 


(2) The simulated annual energy use of the proposed building shall not be greater than the simulated annual energy use of the 
building as if it met the performance level of a permitted compliance package in Subsection 2.1.1. selected on the basis of 

(a) Zone location, 

(b) energy source, and 

(c) equipment efficiency. 


(3) The simulated annual energy use shall be calculated for the 
(a) proposed building, and 
(b) building conforming to the applicable compliance package. 


(4) For the purpose of calculations required in Sentence (3), 

(a) arecognized annual energy use simulation software shall be used to calculate annual energy use, 

(b) local climatic data shall be used, and 

(c) the equivalent domestic hot water, appliance and other plug-in loads shall be assumed in both calculations. 


(5) Except as provided in Sentence (6), for the purpose of Clauses (3)(a) and (3)(b), the air leakage rate of a dwelling unit may 
be assumed to be 

(a) 2.5 air changes per hour at an air pressure differential of 50 Pa for detached homes, and 

(b) 3.0 air changes per hour at an air pressure differential of 50 Pa for attached homes. 


(6) For the purpose of Clause (3)(a), values less than Sentence (5) may be used provided that the values are verified with air 
leakage tests as conducted in accordance with the requirements of Clause 12.2.1.(3)(a) of Division B of the Building Code. 


(7) For the purpose of calculations required in Clause (3)(b), the building shall have identical dimensions and orientation as 


the proposed design, except where the glazing to wall ratio exceeds 22%, the glazing area shall be reduced proportionally along 
each exposure until the limit is met. 
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(8) For the purpose of calculations required in Clause (3)(b), where frame construction is used, the design of the framing 
system shall assume a spacing of © 
(a) 406 mm o.c. for wall studs, 

(b) 406 mm o.c. for exposed floors joists, roof joists and roof rafters, and 

(c) 610mm o.c. for roof trusses. 


(9) For the purpose of calculations required in Clause (3)(b), building envelope component properties and characteristics not 
specifically described in this Subsection and Subsection 2.1.1. shall be modeled the same for both the proposed design and a 
design based on a permitted compliance package unless it can be shown such properties and characteristics of the proposed 
design constitute additional energy conservation measures. 


(10) Where the overall thermal performance of the proposed building envelope is less than the envelope performance of the 
compliance package that is compared against it, the reduction in the performance level of the building envelope shall not be 
more than 25%. 

2.1.3. Other Acceptable Compliance Methods 

2.1.3.1. Other Acceptable Compliance Methods (See Appendix A.) 


(1) A building shall be deemed to be in compliance with the requirements of Subsection 2.1.1. provided that the building is in 
compliance with the technical requirements of NRCan, ”Energy Star for New Homes: Technical Specifications - Ontario”. 


166 
be Ontario 


2012 BUILDING CODE FOR HOUSING Supplementary Standard SB-12 


Chapter 3 


Acceptable Solutions for Energy Efficiency 
Compliance After 
December 31, 2016 


(Applies to construction for which a permit has been applied for after December 31, 2016) 


Section 3.1. Methods for Achieving Energy Efficiency 
Compliance 


3.1.1. Prescriptive Compliance Packages (See Appendix A.) 
3.1.1.1. Energy Efficiency 


(1) Except as permitted in Articles 3.1.1.5. to 3.1.1.10., the minimum thermal performance and energy efficiency of building 
envelope and space heating equipment, domestic hot water heating equipment and heat recovery ventilators equipment shall 
conform to 

(a) Article 3.1.1.2. if the building is located in Zone 1 with less than 5000 heating degree days, or 

(b) Article 3.1.1.3. ifthe building is located in Zone 2 with 5000 or more heating degree days. 


(2) All walls, ceilings, floors, windows and doors that separate heated space from unheated space, the exterior air or the 
exterior soil shall have thermal resistance ratings conforming to this Subsection. 


(3) Where specified in compliance packages in Tables 3.1.1.2.A and 3.1.1.2.BC and Tables 3.1.1.3.A and 3.1.1.3,.BC, space 
heating equipment, domestic hot water heating equipment and heat recovery ventilators shall have the efficiency rating 
conforming to this Subsection. (See Appendix A.) 


(4) Insulation shall be provided between heated and unheated spaces and between heated spaces and the exterior in 
accordance with this Chapter. 


(5) Reflective surfaces of insulating materials shall not be considered in calculating the thermal resistance of 
building assemblies. 


(6) Where glass block is used in a wall, the required minimum overall performance of the building envelope shall be 
maintained by increasing thermal performance of other components sufficient to compensate for the additional heat loss 
through the glass block. 


(7) Except as provided in Sentence (8) and except as permitted in Sentences (9) and 3.1.1.10.(3), where the ratio of the gross 
area of windows, sidelights, skylights, glazing in doors and sliding glass doors to the gross area of peripheral walls measured 
from grade to the top of the upper most ceiling is not more than 17%, the building shall comply with a compliance package 
selected from Tables 3.1.1.2.A and 3.1.1.2.BC and Tables 3.1.1.3.A and 3.1.1.3.BC. (See Appendix A.) 
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(8) Except as permitted in Sentences (9) and 3.1.1.10.(3), where the ratio of the gross area of windows, sidelights, skylights, © 
glazing in doors and sliding glass doors to the gross area of peripheral walls measured from grade to the top of the upper most 

ceiling is more than 17% but not more than 22%, the building shall comply with a compliance package selected from Tables 

3,1.1.2.A and 3.1.1.2.BC and Tables 3.1.1.3.A and 3.1.1.3.BC, and the overall coefficient of heat transfer of the glazing shall be 

upgraded to 

(a) 1.8 where the selected compliance package requires 2.0, 

(b) 1.6 where the selected compliance package requires 1.8, 

(c) 1.4 where the selected compliance package requires 1.6, and 

(d) 1.2 where the selected compliance package requires 1.4. 

(See Appendix A.) 


(9) Glazing in main entrance doors and adjacent sidelights to main entrance doors need not be calculated for the purposes of 
Sentences (7), (8) and (10). 


(10) Except as provided in Sentence (9), where the ratio of gross area of windows, sidelights, skylights, glazing in doors and 
sliding glass doors to the gross area of peripheral walls measured from grade to the top of the upper most ceiling is more than 
22%, the building shall comply with Subsection 3.1.2. (See Appendix A.) 


(11) Where a dwelling unit has a walkout basement, the thermal performance level of the exterior basement wall shall be not 
less than that required for the above grade wall for 

(a) the basement wall containing the door opening, and 

(b) any basement wall that has an exposed wall area above the ground level exceeding 50% of that basement wall area. 


(12) The minimum thermal resistance of insulation shall conform to the applicable values specified in Articles 3.1.1.2. and 
ded oy BP 


(13) Every dwelling unit that is within the scope of Part 9 and is intended for occupancy on a continuing basis during the @ 
winter months shall be equipped with a heat recovery ventilator. 


(14) Where space heating is supplied by a solid fuel-burning appliance or an earth energy system, the compliance package is 
permitted to comply with Tables 3.1.1.2.A. and 3.1.1.3.A. 


(15) Where an enclosed unheated space is separated from a heated space by glazing, the unheated enclosure may be considered 
to provide a thermal resistance of RSI 0.16. 


(16) Where space heating equipment and domestic hot water heating equipment efficiencies are specified in a compliance 
package in Tables 3.1.1.2.A and 3.1.1.2.BC and Tables 3.1.1.3.A and 3.1.1.3.BC, the equipment efficiencies shall be determined 
in accordance with test procedures regulated by an applicable Ontario Regulation, or in the absence of such regulation, 
determined in accordance with test procedures governed by the applicable equipment standard. 


(17) Where heat recovery ventilators are specified in a compliance package in Tables 3.1.1.2.A and 3.1.1.2.BC and Tables 
3,1.1.3.A and 3.1.1.3.BC, they shall 
(a) meet the requirements of Article 9.32.3.11. of Division B of the Building Code, and 
(b) meet the minimum efficiency rating required in this Chapter based on a test temperature of 0°C at an air flow rate equal 
to the principle exhaust flow but need not exceed 30 L/s. 
3.1.1.2. Energy Efficiency for Buildings Located in Zone 1 


(1) Except as required in Sentences (2) and (3) and permitted in Sentence (4), the minimum thermal performance of building 
envelope and equipment shall conform to Table 3.1.1.2.A. 


a 
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& . Table 3.1.1.2.A 
ZONE 1 - Compliance Packages for Space Heating Equipment with AFUE 2 90% 
Forming Part of Sentence 3.1.1.2.(1) 


Compliance Package 
Component 
i wee eee 
Ceiling with Attic Space 10.56 10.56 10.56 10.56 10.56 
Minimum RSI (R)-Value R60 R60 R60 R60 R60 
Ceiling Without Attic Space 5.46 5.46 5.46 5.46 5.46 
Minimum RSI (R)-Value“ R31 R31 R31 R31 R31 
Exposed Floor 5.46 5.46 5.46 5.46 5.46 
Minimum RSI (R)-Value R31 R31 R31 R31 R31 
Walls Above Grade 3.34 + 1.32 ci 3.34 + 0.88 ci 3.34 + 0.88 ci 
Minimum RSI (R)-Value“ R19 + R7.5 ci = gece R19 + R65 ci needed R19 + Rd ci 
Basement Walls 3,52 + 1.40 ci 3.52+1.40ci | 3.52+ 1.40 ci 
Minimum RSI (R)-Value" (R20 + R8 ci) Seabed (R20+R8ci) | (R20 +R8 ci 3.52 (R20) 


Below Grade Slab 

Entire Surface > 600 mm Below Grade 
Minimum RSI (R)-Value” 

Edge of Below Grade Slab < 600 mm Below 
Grade 

Minimum RSI (R)-Value“ 


Heated Slab or 
Slab < 600 mm Below Grade 
Minimum RSI (R)-Value“ 


Windows and Sliding Glass Doors 
Maximum U-Value®) 


Skylights 
Maximum ss Value 


Domestic Hot Water Heater 
Minimum EF 
Beer corm aes oe ant beeen ee 


Notes to Table 3.1.1.2.A: 
The following definitions apply: ci = continuous insulation 


(1) The values listed are minimum RSI-Values for the thermal insulation component only. RSI-Values are expressed in (m? + K)/W. 
(2) U-Value is the overall coefficient of heat transfer for a window assembly, sliding glass door assembly or skylight assembly expressed in 
Wi(m? * K). See exceptions and use of alternative Energy Ratings (ER) in Article 3.1.1.8. 
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(2) Except as permitted in Sentence (4), where the space heating equipment efficiency is less than 90% or where electric space © 
heating is used, the minimum thermal performance of the building envelope and equipment shall conform to Table 3.1.1.2.BC. 


Table 3.1.1.2.BC 
ZONE 1 - Compliance Packages for Space Heating Equipment with AFUE < 90% or for Electric Space Heating 
Forming Part of Sentence 3.1.1.2.(2) 


Compliance Package 
Component 
(a ina eA ee 


Ceiling with Attic Space 10.56 + HH 
Minimum RSI (R)-Value™ R60 + HH R60 + HH R60 + HH 
Minimum RSI (R)-Value” R31 R31 R31 
Minimum RSI (R)-Value” R31 R31 R31 
Minimum RSI (R)-Value” (R19 + R10 ci) (R22 + R10 ci) (R19 + R10 ci) 
Basement Walls 3,52 3.52 + 1.40 ci 3.52 + 1.40 ci 
Minimum RSI (R)-Value“ (R20) R20 + R8 ci (R20 + R8 ci) 
Below Grade Slab 176 176 

Entire Surface > 600 mm Below Grade (R 10) R 10) 

Minimum RSI (R)-Value™ 

Edge of Below Grade Slab < 600 mm Below Grade 
Minimum RSI (R)-Value® R10 R10 R10 

Heated Slab or 

Slab < 600 mm Below Grade eit an 
Minimum RSI (R)-Value™ 


Windows and Sliding Glass Doors e 4 
8 8 8 


Maximum U-Value?) 


: 
Skylights 
Space Heating Equipment 

Minimum AFUE 


Domestic Hot Water Heater 
Minimum EF 
Notes to Table 3.1.1.2.BC: 


The following definitions apply: ci = continuous insulation § HH = 250 mm high heel 


= 
<a 


(1) The values listed are minimum RSI-Values for the thermal insulation component only. RSI-Values are expressed in (m? * K)/W. 
(2) U-Value is the overall coefficient of heat transfer for a window assembly, sliding glass door assembly or skylight assembly expressed in 
Wi(m? * K). See exceptions and use of alternative Energy Ratings (ER) in Article 3.1.1.8. 
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(3) Except as permitted in Sentence (4), where the space heating equipment efficiency cannot meet the requirements of the 
applicable compliance packages, energy efficiency compliance shall be achieved in accordance with Clause 12.2.1.2.(3)(a) of 
Division B of the Building Code or Subsection 3.1.2. of this Supplementary Standard. 


(4) Where space heating is supplied by a solid fuel-burning appliance or an earth energy system, the compliance package is 
permitted to comply with Table 3.1.1.2.A. 


3.1.1.3. Energy Efficiency for Buildings Located in Zone 2 


(1) Except as required in Sentences (2) and (3) and permitted in Sentence (4), the minimum thermal performance of the 
building envelope and equipment shall conform to Table 3.1.1.3.A. 


(2) Except as permitted in Sentence (4), where the space heating equipment efficiency is less than 90% or where electric space 
heating is used, the minimum thermal performance of the building envelope and equipment shall conform to Table 3.1.1.3.BC. 


(3) Except as permitted in Sentence (4), where the space heating equipment efficiency cannot meet the requirements of the 
applicable compliance packages, energy efficiency compliance shall be achieved in accordance with Clause 12.2.1.2.(3)(a) of 


Division B of the Building Code or Subsection 3.1.2. of this Supplementary Standard. 


(4) Where space heating is supplied by a solid fuel-burning appliance or an earth energy system, the compliance package is 
permitted to comply with Table 3.1.1.3.A. 
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Table 3.1.1.3.A € 
ZONE 2 - Compliance Packages for Space Heating Equipment with AFUE 2 90% 
Forming Part of Sentence 3.1.1.3.(1) 


Compliance Package 

RE (SCE a ee ae eel 
Ceiling with Attic Space 10.56 10.56 
Minimum RSI (R)-Value (R60) (R60) (R60) (R60) (R60) 
Ceiling Without Attic Space 5.46 
Minimum RSI (R)-Value"” (R31) (R31) (R31) (R31) (R31) 
Exposed Floor 5.46 5.46 5.46 5.46 
Minimum RSI (R)-Value” (R31) (R31) (R31) (R31) (R31) 
Walls Above Grade 3.34+1.32ci | 3.34 + 0.88 ci 
Minimum RSI (R)-Value” (R19 +R7.5ci) | (R19 + R5ci) (R24) (R19 + R7.5 ci) | (R19 + R10 ci) 
Basement Walls 3.52+1.40ci | 3.52+ 1.40 ci 
Minimum RSI (R)-Value” (R20+R8ci) | (R20+R8ci) | (R20 +R8 ci) (R20) (R20) 


| 

Bey Grade Slab 0.88.c 0.88ci 176 
Entire Surface > 600 mm Below Grade (R5) (RS) (R10) 
Minimum RSI (R)-Value 
Edge of Below Grade Slab < 600 mm Below 
Grade 1.76 1.76 1.76 

oe (R10) (R10) (R10) 
Minimum RSI (R)-Value™ 


Heated Slab or © 


Slab < 600 mm Below Grade eG 
Minimum RSI (R)-Value 

Windows and Sliding Glass Doors 
Maximum U-Value®) 

Skylights 

Maximum U-Value®) 

Space Heating Equipment 
Minimum AFUE 

HRV 

Minimum Efficiency 


Component 


wD: 
— 
— 


= 
cop) 


nN 
co 


lop) 


2.8 


90% 92% 


Notes to Table 3.1.1.3.A: 
The following definitions apply: ci = continuous insulation 


(1) The values listed are minimum RSI-Values for the thermal insulation component only. RSI-Values are expressed in (m? + K)/W. 


(2) U-Value is the overall coefficient of heat transfer for a window assembly, sliding glass door assembly or skylight assembly expressed in 
W/(m? « K). See exceptions and use of alternative Energy Ratings (ER) in Article 3.1.1.8. 
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Table 3.1.1.3.BC 
ZONE 2 - Compliance Packages for Space Heating Equipment with AFUE < 90% or for Electric Space Heating 
Forming Part of Sentence 3.1.1.3.(2) 


Compliance Package 
i the iced bor A, wit | 
A ane Hf nBawe fo 


Ceiling with Attic Space 10.56 + HH 10.56 + HH 
Minimum RSI (R)-Value (R60 + HH) (R60 + HH) 
Ceiling ARICA Space 5.46 5.46 
Minimum RSI (R)-Value™ (R31) (R31) 


Minimum RSI (R)-Value (R31) (R31) 

Walls Above Grade 3,34 + 1, 18 ci 3:34 a1; ioe ci 
Basement Walls ae 52 + 2.11 ci 3: a ae 
Minimum RSI (R)-Value™ ae +R12ci Fran Ae tanec 


Below Grade Slab 
Entire Surface > 600 mm Below Grade br a 
Minimum RSI (R)-Value™ 


Edge of Below Grade Slab < 600 mm Below Grade 1.76 1.76 
Minimum RSI (R)-Value (R10) (R10) 


Heated Slab or 

Slab s 600 mm Below Grade pec ea 
Minimum RSI (R)-Value 

Windows and Sliding Glass Doors ai ce 16 
Maximum U-Value® 

Skylights 

Maximum U-Value®) 

Space Heating Equipment ASHP: 2.0 COP 
HRV e 
Domestic Hot Water Heater 

Minimum EF 


Column 1 


Notes to Table 3.1.1.2.BC: 


The following definitions apply: ci = continuous insulation HH = 250 mm high heel 
ASHP = air source heat pump COP = Coefficient of Performance 


(1) The values listed are minimum RSI-Values for the thermal insulation component only. RSI-Values are expressed in (m? « K)/W. 


(2) U-value is the overall coefficient of heat transfer for a window assembly, sliding glass door assembly or skylight assembly expressed in W/ 
(m?+ K). See exceptions and use of alternative Energy Ratings (ER) in Article 3.1.1.8. 
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3.1.1.4. Elements Acting as a Thermal Bridge & 


(1) Except for a foundation wall, the insulated portion of a wall that incorporates wood stud framing elements that have 

a thermal resistance of less than RSI 0.90 shall be insulated to restrict heat flow through the studs by a material providing a 
thermal resistance at least equal to 25% of the thermal resistance required for the insulated portion of the assembly in Articles 
S123 baand S01710; 


(2) Except as provided in Sentence (3), the thermal resistance of the insulated portion of a building assembly in 

Articles 3.1.1.2. and 3.1.1.3. that incorporates metal framing elements, such as steel studs and steel joists, that act as thermal 
bridges to facilitate heat flow through the assembly, shall be 20% greater than the values shown in Tables 3.1.1.2.A and 
3.1.1.2.BC and Tables 3.1.1.3.A and 3.1.1.3.BC and Table 3.1.1.10., unless it can be shown that the heat flow is not greater than 
the heat flow through a wood frame assembly of the same thickness. 


(3) Sentence (2) does not apply to building assemblies incorporating thermal bridges where the thermal bridges are insulated 
to restrict heat flow through the thermal bridges by a material providing a thermal resistance at least equal to 25% of the 
thermal resistance required for the insulated portion of the assembly in Articles 3.1.1.2., 3.1.1.3. and 3.1.1.10. 


3.1.1.5. Log Wall Construction and Post, Beam and Plank Construction 


(1) Except as provided in Sentences (2) and (3), log wall construction and post, beam and plank construction shall have a 
minimum thermal resistance of RSI 2.1 for the total assembly. 


(2) The thermal resistance value in Sentence (1) for the total wall assembly may be reduced to not less than RSI 1.61 if, 

(a) the thermal resistance of insulation for the exposed roof or ceiling required in Table 3.1.1.2.A. is increased by an amount 
equivalent to the reduction permitted in this Sentence, and 

(b) for log walls, the logs have tongue-and-groove or splined joints. & 


(3) Where milled log walls are installed, the thermal resistance value in Sentence (1) for the total wall assembly does not 
apply if, 

(a) the mean thickness of each log is not less than 150 mm, 

(b) the thermal resistance of insulation for the exposed roof or ceiling required in Table 3.1.1.2.A is increased by RSI 0.53, and 
(c) the logs have tongue-and-groove or splined joints. 


(4) Where a log wall is constructed in accordance with Sentences (1) to (3), the log wall shall be deemed to comply with the 
requirements in Subsection 9.25.3. of Division B of the Building Code. 


3.1.1.6. Insulation of Foundation Walls 


(1) Foundation walls enclosing heated space shall be insulated from the underside of the subfloor to not more than 200 mm 
above the finished floor level of the basement. (See Appendix A.) 


(2) ‘The insulation required by Sentence (1) may be provided by a system installed, 

(a) on the interior of the foundation wall, 

(b) on the exterior face of the foundation wall, or 

(c) partially on the interior and partially on the exterior, provided the thermal performance of the system is equivalent to that 
permitted in Clauses (a) or (b). 


(3) Ifa foundation wall is constructed of hollow masonry units, one or more of the following shall be used to control 

convection currents in the core spaces, 

(a) filling the core spaces, 

(b) at least one row of semi-solid blocks at or below grade, or 

(c) other similar methods. a 
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(4) Masonry walls of hollow units that penetrate the ceiling shall be sealed at or near the ceiling adjacent to the roof space to 
prevent air within the voids from entering the attic or roof space by, 

(a) capping with masonry units without voids, or 

(b) installation of flashing material extending across the full width of the masonry. 


(5) Except as provided in Sentences (6) and (7), where a portion of a basement slab or a portion of a basement slab edge is the 
only part of the slab that is at the exterior ground level such as a walk-out basement, or within 600 mm of the exterior ground 
level, those portions shall have perimeter insulation extend not less than 600 mm below the slab level. (See Appendix A.) 


(6) Where the entire concrete slab is within 600 mm of the exterior ground level, the entire surface of the slab shall be 
insulated. (See Appendix A.) 


(7) Where a slab contains heating ducts, pipes, tubes or cables, the entire heated surface of the slab that is in contact with the 
ground shall be insulated. 


3.1.1.7. Thermal Resistance Values for Roof Access Hatches and Eaves 


(1) The thermal resistance values for insulation required by Articles 3.1.1.2. and 3.1.1.3. for exposed ceilings with attic spaces 
are permitted to be reduced 

(a) directly above access hatches, and 

(b) near eaves to the extent made necessary by the roof slope and required ventilation clearances, 


except that the thermal insulation value at the location directly above access hatches and inner surfaces of exterior walls shall 
be not less than RSI 3.52. 


3.1.1.8. Thermal Performance of Windows, Skylights and Sliding Glass Doors 


(1) Except as provided in Sentence (3) and except for sidelights to main entrance doors, windows, skylights and sliding glass 

doors shall meet 

(a) the required overall coefficient of heat transfer in Tables 3.1.1.2.A and 3.1.1.2.BC and Tables 3.1.1.3.A and 3.1.1.3.BC and 
Table 3.1.1.10., or 

(b) the corresponding energy rating in Table 3.1.1.8. 


(2) The energy rating and the overall coefficient of heat transfer required for windows and sliding glass doors in a residential 

occupancy shall be determined in conformance with 

(a) CAN/CSA-A440.2, “Fenestration Energy Performance’, or 

(b) NFRC 100, “Procedure for Determining Fenestration Product U-factors” and NFRC 200, “Procedure for Determining 
Fenestration Product Solar Heat Gain Coefficient and Visible Transmittance at Normal Incidence’. 


(3) A basement window that incorporates a loadbearing structural frame shall be double glazed with a low-E coating. 
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Table 3.1.1.8. a 
Maximum U-Values and Minimum Energy Ratings (ER) for Windows, Skylights and Sliding Glass Doors 
Forming Part of Sentence 3.1.1.8.(1) 


Maximum U-Values Minimum Energy Ratings, ER) 


Component 
8 
14 05 


3.1.1.9. Minimum Thermal Resistance of Doors 


(1) Except for doors in enclosed unheated vestibules and cold cellars, and except for glazed portions of doors, all doors 
that separate heated space from unheated space shall have a thermal resistance of not less than RSI 0.7 where a storm door is 
not provided. 


3.1.1.10. Additions to Existing Buildings 


(1) Except as provided in Sentences (2) and (3), an addition to an existing building shall comply with © 
(a) one of the applicable compliance packages in Article 3.1.1.2. or 3.1.1.3. in accordance with this Subsection, or 
(b) Sentences 3.1.1.1.(7) to (10), except that the Tables referenced in Sentences 3.1.1.1.(7) and (8) are permitted to be 
substituted with Table 3.1.1.10. 
(See Appendix A.) 


(2) For the purpose of Sentences 3.1.1.1.(7) to (10) and Subsection 3.1.2., the addition may be considered independently 
or in combination with the existing building, regardless of the thermal characteristics of the existing building envelope. (See 
Appendix A.) 


(3) A one-storey sunroom addition to an existing building shall be deemed to be in compliance with Articles 3.1.1.2. and 
3.1.1.3, and Subsection 3.1.2., provided that the overall coefficient of heat transfer of 
(a) doors, windows and walls has a maximum U-Value of 
(i) 1.4 if the building is located in Zone 1 with less than 5000 heating degree days, 

(ii) 1.4 if the building is located in Zone 2 with 5000 or more heating degree days, or 

(iii) 1.2 ifthe building uses electric space heating, and 
(b) roofs and skylights has a maximum U-Value of 2.6. 
(See Appendix A.) 
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& Table 3.1.1.10 
Thermal Performance Requirements for Additions to Existing Buildings® 
Forming Part of Sentence 3.1.1.10.(2) 


Zone 1 Zone 2 


Component Less than 5000 or more 
5000 Degree-Days Degree-Days 


Minimum RSI (R)-Value (R60 + HH) (R60 + HH) 
Ceiling Without Attic Space 5.46 5.46 5.46 
Minimum RSI (R)-Value” (R31) (R31) (R31) 


Exposed Floor fi 46 : : 
Minimum RSI (R)-Value R19 + RS ci R19 + R5ci R19 + R10 ci 
Minimum RSI (R)-Value (R20 + R8 ci) (R20 + R8 ci) (R20 + R10 ci) 


Electric Space Heating 
Zones 1 and 2 


Edge of Below Grade Slab <s 600 mm Below 

Grade 1.76 1.76 176 
ini (R10) (R10) (R10) 

Minimum RSI (R)-Value 

Heated Slab or whe " a 

Slab s 600 mm Below Grade Ri0) a tt 

ee RSI ( (R)- ee 


ihe ea i es RR 
Maximum U-Value®) 
alae eee 
Maximum U-Value®) 


= sorbet ot olamnnt4 are eta | | 


Notes to Table 3.1.1.10.: 
The following definitions apply: ci = continuous insulation © HH = 250 mmhigh heel 


(1) The values listed are minimum RSI-Values for the thermal insulation component only. RSI-Values are expressed in (m? * K)/W. 

(2) U-Value is the overall coefficient of heat transfer for a window assembly, sliding glass door assembly or skylight assembly expressed in W/ 
(m? * K). See exceptions and use of alternative Energy Ratings (ER) in Article 3.1.1.8. 

(3) The building need not conform to minimum efficiency requirements for HRV’s, domestic hot water heaters and space heating equipment 
required in Article 3.1.1.2. or 3.1.1.3. 
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3.1.2. Performance Compliance e 
3.1.2.1. Required Performance Level (See Appendix A.) 
(1) The performance level shall be measured based on the simulated annual energy use of the building. 


(2) The simulated annual energy use of the proposed building shall not be greater than the simulated annual energy use of the 
building as if it met the performance level of a permitted compliance package in Subsection 3.1.1. selected on the basis of 

(a) Zone location, 

(b) energy source, and 

(c) equipment efficiency. 


(3) The simulated annual energy use shall be calculated for the 
(a) proposed building, and 
(b) building conforming to the applicable compliance package. 


(4) For the purpose of calculations required in Sentence (3), 

(a) arecognized annual energy use simulation software shall be used to calculate annual energy use, 

(b) local climatic data shall be used, and 

(c) the equivalent domestic hot water, appliance and other plug-in loads shall be assumed in both calculations. 


(5) Except as provided in Sentence (6), for the purpose of Clauses (3)(a) and (3)(b), the air leakage rate of a dwelling unit may 
be assumed to be 

(a) 2.5 air changes per hour at an air pressure differential of 50 Pa for detached homes, and 

(b) 3.0 air changes per hour at an air pressure differential of 50 Pa for attached homes. 


(6) For the purpose of Clause (3)(a), values less than Sentence (5) may be used provided that the values are verified with air © 
leakage tests as conducted in accordance with the requirements of Clause 12.2.1.2.(3)(a) of Division B of the Building Code. 


(7) For the purpose of calculations required in Clause (3)(b), the building shall have identical dimensions and orientation as 
the proposed design, except where the glazing to wall ratio exceeds 22%, the glazing area shall be reduced proportionally along 
each exposure until the limit is met. 


(8) For the purpose of calculations required in Clause (3)(b), where frame construction is used, the design of the framing 
system shall assume a spacing of 

(a) 406 mm o.c. for wall studs, 

(b) 406 mm o.c. for exposed floors joists, roof joists and roof rafters, and 

(c) 610mm o.c. for roof trusses. 


(9) For the purpose of calculations required in Clause (3)(b), building envelope component properties and characteristics not 
specifically described in this Subsection and Subsection 2.1.1. shall be modeled the same for both the proposed design and a 
design based on a permitted compliance package unless it can be shown such properties and characteristics of the proposed 
design constitute additional energy conservation measures. 

(10) Where the overall thermal performance of the proposed building envelope is less than the envelope performance of the 


compliance package that is compared against it, the reduction in the performance level of the building envelope shall not be 
more than 25%. 


3.1.3. Other Acceptable Compliance Methods 
3.1.3.1. Other Acceptable Compliance Methods (See Appendix A.) 


(1) A building shall be deemed to be in compliance with the requirements of Subsection 3.1.1. provided that the building is in be 
compliance with the technical requirements of NRCan, “Energy Star for New Homes Standard Version 12.1”. 
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@ Appendix A 


Explanatory Material for SB-12 
Chapter 1: General 


A-Table 1.4.1.2. National Fenestration Rating Council. 


Adsress 


National Fenestration Rating Council 301-589-1776 
301-589-3884 


www.nfrc.org 


NFRC 6305 Ivy Lane, Suite 140 
Greenbelt, MD 20770, USA 


Column 1 


Chapter 2: Acceptable Solutions for Aciiey Ing. Energy Efficiency 
Compliance Before January 1, 2017. 


A-2.1.1. Compliance Packages. 

Individual components of compliance packages found in Tables 2.1.1.2.A, 2.1.1.2.B and 2.1.1.2.C and Tables 2.1.1.3.A, 2.1.1.3.B 

and 2.1.1.3.C are not permitted to be mixed with similar components of other compliance packages either found within the same 
® Table or similar components of compliance packages found in other Tables. 


A-2.1.1.1.(3) Mechanical Equipment. 

Compliance package tables referred to in this Sentence contain energy efficiency requirements for some or all mechanical 
equipment. Where a compliance package includes an energy efficiency level for space heating equipment, domestic hot water 
heater or heat recovery ventilator, conformance with the package can only be achieved if the building is equipped with the 
mechanical equipment specified in the compliance package. 


A-2.1.1.1.(7), (8) and (10) Fenestration to Wall Ratio. 


When the fenestration to wall ratio is calculated, all fenestration areas and the entire peripheral wall above grade is included. 

The peripheral wall area includes floor rim board areas and all above grade wall areas. It is essentially the sum of the above grade 
walls that separate conditioned spaces from unconditioned spaces, and adjacent units. In the case of an attached garage, the 
walls that are common with the house and the garage are also included in the wall area calculations. For attached homes, the 
above grade portions of the walls that are common to other conditioned units are also included in the wall area. The fenestration 
area is based on the rough structural opening provided for windows, skylights, sliding glass doors, and for glazed portions in 
doors. For A-frame structures with steeply inclined roofs that also act as walls, the roof portion that serves as the interior wall 
area can be considered as the wall area in calculating the fenestration to wall ratio. 


A-2.1.1.2.(6)(a), (8)(a), and (9)(a) RSI Reduction of Above Grade Walls in 
Conjunction with Upgrading U-Value of Glazing - 
Zone 1. 

Where the above grade wall insulation is permitted to be reduced to RSI 3.52, one of the required compensating measures is 

to upgrade the window U-Value in accordance with Clauses 2.1.1.1.(8)(a) to (c). This upgrade is independent of the glazing 

upgrade that may be required due to a fenestration ratio that is higher than 17%. In cases where the above grade insulation is 

reduced to RSI 3.52 and compensated for with a fenestration upgrade, and the building has more than 17% fenestration, the 

) glazing would be required to be upgraded a second time. 
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A-2.1.1.3.(6)(a) and (7)(a) RSI Reduction of Above Grade Walls in Conjunction 

with Upgrading U-Value of Glazing - Zone 2. 
Where the above grade wall insulation is permitted to be reduced to RSI 3.52, one of the required compensating measures 
is to upgrade the window U-Value in accordance with Clauses 2.1.1.1.(8)(a) to (c). This upgrade is independent of the glazing 
upgrade that may be required due to a fenestration ratio that is higher than 17%. In cases where the above grade insulation is 
reduced to RSI 3.52 and compensated for with a fenestration upgrade, and the building has more than 17% fenestration, the 
glazing would be required to be upgraded a second time. 


A-2.1.1.6.(1) Permitted Basement Insulation Gap. 

The provision refers to the gap between basement insulation and the floor level that might be left at the bottom of a foundation 
wall. Insulation can be extended from the underside of the subfloor to the floor level of the basement, or a gap may be left 
provided that the gap is not more than 200 mm when measured from floor level to where the insulation is terminated. 


A-2.1.1.6.(5) and (6) Slab Insulation. 

Except where specifically required in a compliance package, the entire surface of the slab is only required to be insulated when 
the entire concrete slab is completely within 600 mm of the exterior ground level. A typical example would be a slab on ground 
construction without a basement. Ifa slab is partially at the exterior ground level (i.e. a walkout basement) or partially within 
600 mm of the exterior surface, then only those parts are required to be insulated with perimeter insulation. 


Where a slab of a house is completely or partially within 600 mm of the exterior ground level, either the entire surface of the slab 
or the perimeter of the slab is required to be insulated but not at both locations. 


A-2.1.1.10.(1) Additions to Existing Houses. 

In Clause 2.1.1.10.(1)(a), the design and construction of an addition to an existing house can conform to the minimum building 
envelope and mechanical equipment requirements where an applicable compliance package is selected from Article 2.1.1.2. or 
Zeleleos 


Alternatively, Clause 2.1.1.10.(1)(b) provides a simpler approach and permits an addition to an existing building to comply with 
the appropriate column in Table 2.1.1.10. since the design and construction of an existing building is unlikely to be determined 
and matched against an applicable compliance package from Article 2.1.1.2. or 2.1.1.3. However, the addition is required to 
comply with Sentences 2.1.1.1.(7) to (10). Glazing upgrade of the addition is required if it falls within the scope of Sentence 
2.1.1.1.(8). Table 2.1.1.10. further exempts both an addition and an existing building from conforming to minimum efficiency 
requirements for HRV’s, domestic hot water heaters and space heating equipment required in Article 2.1.1.2. or 2.1.1.3. This 
would permit existing mechanical equipment to serve the entire building provided that it has the necessary capacity. 


A-2.1.1.10.(2) Treatment of Additions. 

Where the fenestration to wall ratio of an addition is calculated or the annual energy use of an addition is modeled for the 
purpose of demonstrating compliance, calculations can be done for only the addition or the for entire house including the 
existing part of the house. Regardless, the thermal characteristics of the existing building, existing window and wall areas can be 
used in the fenestration ratio calculations. Similarly, in the case of modeling, existing building components that have not been 
altered can be used as they are for the reference house and for the proposed design. 


A-2.1.1.10.(3) Sunroom Additions to Existing Houses. 

A sunroom addition to an existing house referred in this Sentence applies to a one-storey structure built substantially with wall/ 
roof fenestration and glass doors but which sometimes contain unglazed low wall panels that support wall glazing above it. Since 
the glazing percentage of sunrooms exceeds the limits permitted for compliance packages in Articles 2.1.1.2. and 2.1.1.3. and 
performance compliance methods may not be possible, these sunrooms are exempt from compliance package requirements, 
provided that the thermal performance of the glazing is enhanced further than what is required for non-sunroom additions. 


The maximum U-Values for doors, sliding glass doors, wall glazing and supporting wall panels for sunroom additions in Clause 


2.1.1.10.(3)(a) have been derived from the maximum U-Values for window and sliding glass doors in additions to existing 
buildings in Table 2.1.1.10. and then upgraded in accordance with Sentence 2.1.1.1.(8). 
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The maximum U-Value of 2.6 for roofs and skylights for sunroom additions in Clause 2.1.1.10.(3)(b) has been derived from 
upgrading the maximum U-Value of 2.8 for skylights in additions to existing buildings in Table 2.1.1.10. consistent with the 
methodology used in Sentence 2.1.1.1.(8). 


A-2.1.2.1. Application of Performance Compliance Path. 

This Article requires two annual energy use simulations. These simulations compare the simulated annual energy use of the 
proposed building with the simulated annual energy use of an applicable compliance package. The simulated annual energy use 
of the proposed building cannot exceed the simulated annual energy use of an applicable compliance package. 


Where a performance compliance path is selected, it is the intent of Sentence 2.1.2.1.(2) that the performance level of the 
compliance package takes into account the requirements listed in Subsection 2.1.1. that are applicable to that compliance 
package. Similarly, the annual energy use calculation for a compliance package referenced in Clause 2.1.2.1.(3)(b) shall take into 
account the requirements listed in Subsection 2.1.1. that are applicable to that compliance package. 


For the purpose of calculating the annual energy use of a proposed design and a design based on a selected compliance package, 
the following software may be used: 

e HOT2000 version 9.34c or newer versions 

e other software referenced by the Energuide Rating System 

¢ RESNET accredited Home Energy Rating System (HERS) software, such as: 


° OptiMiser 

e EnergyGauge 

° EnergyInsights 
° REM/Rate 


A-2.1.3.1. Other Acceptable Compliance Methods. 
Compliance with the technical requirements of the Energy Star Program may be achieved using either the prescriptive path or 
the performance path required by NRCan, “Energy Star for New Homes: Technical Specifications - Ontario’. 


Clause 2.1.1.1 of NRCan,“Energy Star for New Homes: Technical Specifications - Ontario” allows the designer to use an NRCan- 
approved compliance option described in NRCan, “Energy Star for New Homes: Compliance Options” (Ontario). 


Only the technical provisions contained in NRCan, “Energy Star for New Homes: Technical Specifications - Ontario” and other 
Energy Star documents it references are mandatory under this Supplementary Standard. However, in addition to the technical 
requirements, the administrative requirements of the Energy Star documents may be used to demonstrate compliance with 
Sentence 2.1.3.1.(1) by obtaining an Energy Star label for the building. 


Chapter 3: Acceptable Solutions for Achieving Energy Efficiency 
Compliance After December 31, 2016. 


A-3.1.1. Compliance Packages. 

Individual components of compliance packages found in Tables 3.1.1.2.A and, 3.1.1.2.BC and Tables 3.1.1.3.A and 3,1.1.3.BC are 
not permitted to be mixed with similar components of other compliance packages either found within the same Table or similar 
components of compliance packages found in other Tables. 


A-3.1.1.1.(3) Mechanical Equipment. 

Compliance package tables referred to in this Sentence contain energy efficiency requirements for some or all mechanical 
equipment. Where a compliance package includes an energy efficiency level for space heating equipment, domestic hot water 
heater or heat recovery ventilator, conformance with the package can only be achieved if the building is equipped with the 
mechanical equipment specified in the compliance package. 


A-3.1.1.1.(7), (8) and (10) Fenestration to Wall Ratio. 
When the fenestration to wall ratio is calculated, all fenestration areas and the entire peripheral wall above grade is included. The 
peripheral wall area includes floor rim board areas and all above grade wall areas. It is essentially the sum of the above grade 
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walls that separate conditioned spaces from unconditioned spaces, and adjacent units. In the case of an attached garage, the walls ¢ 
that are common with the house and the garage are also included in the wall area calculations. For attached homes, the above 

grade portions of the walls that are common to other conditioned units are also included in the wall area. The fenestration area is 
based on the rough structural opening provided for windows, skylights, sliding glass doors, and for glazed portions in doors. For 
A-frame structures with steeply inclined roofs that also act as walls, the roof portion that serves as the interior wall area can be 
considered as the wall area in calculating the fenestration to wall ratio. 


A-3.1.1.6.(1) Permitted Basement Insulation Gap. 

The provision refers to the gap between basement insulation and the floor level that might be left at the bottom of a foundation 
wall. Insulation can be extended from the underside of the subfloor to the floor level of the basement, or a gap may be left 
provided that the gap is not more than 200 mm when measured from floor level to where the insulation is terminated. 


A-3.1.1.6.(5) and (6) Slab Insulation. 

Except where specifically required in a compliance package, the entire surface of the slab is only required to be insulated when 
the entire concrete slab is completely within 600 mm of the exterior ground level. A typical example would be a slab on ground 
construction without a basement. Ifa slab is partially at the exterior ground level (i.e. a walkout basement) or partially within 
600 mm of the exterior surface, then only those parts are required to be insulated with perimeter insulation. 


Where a slab of a house is completely or partially within 600 mm of the exterior ground level, either the entire surface of the slab 
or the perimeter of the slab is required to be insulated but not at both locations. 


A-3.1.1.10.(1) Additions to Existing Houses. 

In Clause 3.1.1.10.(1)(a), the design and construction of an addition to an existing house can conform to the minimum building 
envelope and mechanical equipment requirements where an applicable compliance package is selected from Article 3.1.1.2. 
OLS-lFlio: 


Alternatively, Clause 3.1.1.10.(1)(b) provides a simpler approach and permits an addition to an existing building to comply with « 
the appropriate column in Table 3.1.1.10. since the design and construction of an existing building is unlikely to be determined 

and matched against an applicable compliance package from Article 3.1.1.2. or 3.1.1.3. However, the addition is required to 

comply with Sentences 3.1.1.1.(7) to (10). Glazing upgrade of the addition is required if it falls within the scope of Sentence 

3.1.1.1.(8). Table 3.1.1.10. further exempts both an addition and an existing building from conforming to minimum efficiency 
requirements for HRV’s, domestic hot water heaters and space heating equipment required in Article 3.1.1.2. or 3.1.1.3. This 

would permit existing mechanical equipment to serve the entire building provided that it has the necessary capacity. 


A-3.1.1.10.(2) Treatment of Additions. 

Where the fenestration to wall ratio of an addition is calculated or the annual energy use of an addition is modeled for the 
purpose of demonstrating compliance, calculations can be done for only the addition or the for entire house including the 
existing part of the house. Regardless, the thermal characteristics of the existing building, existing window and wall areas can be 
used in the fenestration ratio calculations. Similarly, in the case of modeling, existing building components that have not been 
altered can be used as they are for the reference house and for the proposed design. 


A-3.1.1.10.(3) Sunroom Additions to Existing Houses. 

A sunroom addition to an existing house referred in this Sentence applies to a one-storey structure built substantially with wall/ 
roof fenestration and glass doors but which sometimes contain unglazed low wall panels that support wall glazing above it. Since 
the glazing percentage of sunrooms exceeds the limits permitted for compliance packages in Articles 3.1.1.2. and 3.1.1.3. and 
performance compliance methods may not be possible, these sunrooms are exempt from compliance package requirements, 
provided that the thermal performance of the glazing is enhanced further than what is required for non-sunroom additions. 


The maximum U-Values for doors, sliding glass doors, wall glazing and supporting wall panels for sunroom additions in Clause 


3.1.1.10.(3)(a) have been derived from the maximum U-Values for window and sliding glass doors in additions to existing 
buildings in Table 3.1.1.10. and then upgraded in accordance with Sentence 3.1.1.1.(8). 
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The maximum U-Value of 2.6 for roofs and skylights for sunroom additions in Clause 3.1.1.10.(3)(b) has been derived from 
upgrading the maximum U-Value of 2.8 for skylights in additions to existing buildings in Table 3.1.1.10. consistent with the 
methodology used in Sentence 3.1.1.1.(8). 


A-3.1.2.1. Application of Performance Compliance Path. 

This Article requires two annual energy use simulations. These simulations compare the simulated annual energy use of the 
proposed building with the simulated annual energy use of an applicable compliance package. The simulated annual energy use 
of the proposed building cannot exceed the simulated annual energy use of an applicable compliance package. 


Where a performance compliance path is selected, it is the intent of Sentence 3.1.2.1.(2) that the performance level of the 
compliance package takes into account the requirements listed in Subsection 3.1.1. that are applicable to that compliance 
package. Similarly, the annual energy use calculation for a compliance package referenced in Clause 3.1.2.1.(3)(b) shall take into 
account the requirements listed in Subsection 3.1.1. that are applicable to that compliance package. 


For the purpose of calculating the annual energy use of a proposed design and a design based on a selected compliance package, 
the following software may be used: 

e HOT2000 version 9.34c or newer versions 

e other software referenced by the Energuide Rating System 

e RESNET accredited Home Energy Rating System (HERS) software, such as: 


° OptiMiser 

° EnergyGauge 

° EnergyInsights 
° REM/Rate 


A-3.1.3.1. Other Acceptable Compliance Methods. 
Compliance with the technical requirements of the Energy Star Program may be achieved using either the prescriptive path or 
the performance path required by NRCan, “Energy Star for New Homes Standard Version 12.1”. 


Only the technical provisions contained in NRCan, “Energy Star for New Homes Standard Version 12.1” and other Energy Star 
documents it references are mandatory under this Supplementary Standard. However, in addition to the technical requirements, 
the administrative requirements of the Energy Star documents may be used to demonstrate compliance with Sentence 3.1.3.1.(1) 
by obtaining an Energy Star label for the building. 
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Appendix A 


Appendix A to this document is included for explanatory purposes only and does not form part of the requirements. The bold- 
face reference numbers that introduce each item apply to the requirements in the Code. 


Explanatory Material for Division A 
A-1.1.2. Limit of Application. 


The provisions in this Code are intended to establish minimum acceptable standards for public health and public safety, fire 
protection, structural sufficiency, conservation, environmental integrity, barrier-free use and access. They are not intended to be 
applied to voluntary installations unless specified in the Code. 


For example, a firewall installed for insurance purposes need not comply with the requirements in Subsection 3.1.8. of Division 

B unless it is used as a means to create 2 buildings for the purposes of other Code requirements. Similarly, it is not intended that 
voluntary standpipe installations comply with the relevant requirements in Subsection 3.2.9. of Division B. Voluntary installations 
should not detrimentally affect features required by the Code. 


A-1.1.3.1. Buildings Divided by Firewalls. 


This concept relates to the provisions directly regulated by this Code and does not apply to electrical service entrance and natural 
gas service requirements which are regulated by other documents. 


A-1.2.1.1.(1)(a) Compliance Via Acceptable Solutions. 


If a building design (e.g. material, component, assembly or system) can be shown to meet all provisions of the applicable acceptable 
solutions in Division B (e.g. it complies with the applicable provisions of a referenced standard), it is deemed to have satisfied the 
objectives and functional statements linked to those provisions and thus to have complied with that part of the Code. In fact, 

if it can be determined that a design meets all the applicable acceptable solutions in Division B, there is no need to consult the 
objectives and functional statements in Division A to determine its compliance. 


A-1.4.1.2.(1) Defined Terms. 


Exit 
Exits include doors or doorways leading directly into an exit stair or directly to the outside. In the case of an exit leading to a 
separate building, exits also include vestibules, walkways, bridges and balconies. 


Fire Separation 
A fire separation may or may not have a fire-resistance rating. 


Plumbing System 

“Plumbing” is defined in the Building Code Act, 1992. Each of the three systems (drainage, venting, water) appearing in the 
definition are further defined in Article 1.4.1.2., with the end result that a plumbing system encompasses all three elements. 
Other piping systems as listed below are excluded from plumbing system since the definition of water system limits the system 
to the point of juncture with outlets, fixtures, etc. Similarly, a drainage system starts at the fixture or plumbing appliance 

it drains. 


A plumbing system does not include, 
(a) asystem of piping, 
(i) for space heating in which water is used as a medium to transfer heat, 
(ii) in which liquids or vapours are circulated for the purpose of cooling or refrigeration, 
(iii) through which air is passed for the purpose of controlling the temperature, humidity or motion of air passing 


through the system, 
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(iv) that conveys water for the purpose of providing water or nutrients to the soil, 
(v) that conveys water for the purpose of landscaping or for the care of animals, birds or fish, 
(vi) that transmits force by means of water or by means of a liquid other than water in which water is used for cooling, 


(vii) that conveys liquids for the purpose of melting ice or snow, or 
(viii) that uses water in the conveyance of flammable gas or fuel; or 


(b) a well, a well pump installed for the purpose of conveying water from a well, a pressure tank and pump if the tank and 
pump are combined as a unit, the piping between any well pump and the well, the piping between a well pump and a 
pressure tank that is installed separate from the pump and the connection of the piping to such pressure tank, and when 
there is no well pump, any piping connected to the well for a distance of three feet from the outside of the well. 


A-1.4.1.3. Applicable Law. 


Applicants for building permits are required to establish compliance with applicable law. The following table lists contact 


information for those agencies responsible for the statutory provisions defined in Sentence 1.4.1.3.(1): 


Applicable Law Provision 
City of Toronto Act, 2006: 


Subsection 102 (3) of the City of Toronto Act, 2006 


By-laws made under section 108 of the City of Toronto 
Act, 2006 but only with respect to the issuance of a 
permit for the construction of a green roof. 


Section 114 of the City of Toronto Act, 2006, with respect 
to the approval by the City of Toronto or the Ontario 


Municipal Board of plans and drawings. 


Responsible Agency Contact 


General Inquiry: 


City of Toronto ph: 311 or 416-392-2489 


Clean Water Act, 2006: 


Clause 59(1)(b) of the Clean Water Act, 2006 with 
respect to the issuance of a notice by the risk 
management official for the construction of a building. 
Conservation Authorities Act: 


Clause 28(1)(c) under the Conservation Authorities 
Act, with respect to the permission of the authority for 
the construction of a building if the control of flooding, 
erosion, dynamic beaches or pollution may be affected 
by the development. 

Development Charges Act, 1997: 


Sections 28 and 53 under the Development Charges Act, 
1997. 


General Inquiry: 


Be Me ilies Mo. ph: 416-325-4000 or 800-565-4923 


Local Conservation Authority 


Local Municipality 


Environmental Assessment Act: | 
Section 5 of the Environmental Assessment Act, 
with respect to the approval of the Ministry or the 
Environmental Review Tribunal to proceed with an 
undertaking. 


General Inquiry: 
ph: 416-325-4000 or 800-565-4923 
Ministry of the Environment 
Environmental Approvals Branch 
ph: 416-314-8001 or 800-461-6290 


Subsection 5(4) of the Environmental Assessment Act 
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Applicable Law Provision 
Environmental Protection Act: 


Section 46 of the Environmental Protection Act with 
respect to the approval of the Minister to use land or land 
covered by water that has been used for the disposal of 
waste, 


Section 47.3 of the Environmental Protection Act, with 
respect to the issuance of a renewable energy approval. 


Section 168.3.1 of the Environmental Protection Act, with 
respect to the construction of a building to be used in 
connection with a change of use of a property. 


Paragraph 2 of Subsection 168.6(1) of the Environmental 
Protection Act, if a certificate of property use has been 
issued in respect of the property under subsection 


168.6(1) of the Act. 


Ministry of the Environment 


Municipal Act, 2001 
Subsection 133(4) of the Municipal Act, 2001. 


Local Municipality 


Ontario Planning and Development Act, 1994, Section 14 
Ontario Planning and Development 


Act, 1994, with respect to any conflict between a 
development plan made under that Act and a zoning by- 
law that affects the proposed building or structure. 


Subsection 17(1) Ontario Planning and Development Act, 
1994 with respect to orders made under that Act. 


Ministry of Municipal Affai 
and Housing 


Responsible Agency 


Contact 


General Inquiry: 
ph: 416-325-4000 or 800-565-4923 


Central Region 
ph: 416-326-6700 or 800-810-8048 


Eastern Region 
ph: 613-549-4000 or 800-267-0974 


Northern Region 
ph: 807-475-1205 or 800-875-7772 


Southwestern Region 
ph: 519-873-5000 or 800-265-7672 


West Central Region 
ph: 905-521-7640 or 800-668-4557 


General Inquiry: 
ph: 416-585-7041 


Central Municipal Services Office 
ph: 416-585-6226 or 800-668-0230 


Eastern Municipal Services Office 

ph: 613-545-2100 or 800-267-9438 

Northeastern Municipal Services Office 
ph: 705-564-0120 or 800-461-1193 


Northwestern Municipal Services Office 
ph: 807-475-1651 or 800-465-5027 


Southwestern Municipal Services Office 
h: 519-873-4020 or 800-265-4736 
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Applicable Law Provision 


Planning Act: 


Section 33 of the Planning Act, except where in the 
case of demolition of a residential property, a permit to 
demolish the property is obtained under that Section 


By-laws made under Sections 34 or 38 of the Planning 
Act. 


Section 41 of the Planning Act, with respect to the 
approval by the council of the municipality of the 
Municipal Board of plans and drawings. 


Section 42 of the Planning Act, with respect to the 
payment of money to the Municipality. 


Section 46 of the Planning Act. 


By-laws made under O. Reg. 608/06 (Development 
Permits) made under the Planning Act. 


By-laws made under O. Reg. 246/01 (Development 
Permits) made under the Planning Act. 


Local Municipality 


Planning Act: 


Section 47 of the Planning Act, with respect to orders 
made under that Act. 


ag Ontario 


Ministry of Municipal Affairs 
and Housing 


Responsible Agency | Contact 


General Inquiry: 
ph: 416-585-7041 


Central Municipal Services Office 
ph: 416-585-6226 or 800-668-0230 


Eastern Municipal Services Office 
ph: 613-545-2100 or 800-267-9438 


Northeastern Municipal Services Office 
ph: 705-564-0120 or 800-461-1193 


Northwestern Municipal Services Office 
ph: 807-475-1651 or 800-465-5027 


Southwestern Municipal Services Office 


ph: 519-873-4020 or 800-265-4736 
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A-1.5.1.1.(1) Application of Referenced Documents. 


Documents referenced in the Building Code may contain provisions covering a wide range of issues, including issues that are 
unrelated to the objectives and functional statements stated in Parts 2 and 3 of Division A respectively; e.g. aesthetic issues such 
as colour-fastness or uniformity. Sentence 1.5.1.1.(1) is intended to make it clear that, whereas referencing a document in the 
Building Code generally has the effect of making the provisions of that document part of the Code, provisions that are unrelated 
to buildings or to the objectives and functional statements attributed to the provisions in Division B where the document is 


referenced are excluded. 


Furthermore, many documents referenced in the Building Code contain references to other documents, which may also, in turn, 
refer to other documents. These secondary and tertiary referenced documents may contain provisions that are unrelated to 
buildings or to the objectives and functional statements of the Building Code: such provisions - no matter how far down the chain 
of references they occur - are not included in the intent of Sentence 1.5.1.1.(1) of Division A. 


Explanatory Material for Division B 


A-1.1.2.1.(2) Winter Design Temperatures. 


The 2.5 percent values referenced in Sentence 1.1.2.1.(2) are the least restrictive temperatures that can be used. Ifa designer 
chooses to use the 1 percent values shown in MMAH Supplementary Standard SB-1, they would be in excess of the Code 


minimums and would be considered acceptable. 


A-1.3.2.1. Abbreviations of Proper Names. 


The following table provides contact information for organizations referenced in this Code: 


Name Address 


ACGIH 1330 Kemper Meadow Drive 
Cincinnati, Ohio 45240 USA 


American Conference of Governmental Industrial Hygienists ph: 513-742-2020 


a 


Contact 


fax: 513-742-3355 
web site: www.acgih.org 


American Iron and Steel Institute 
AISI 25 Massachusetts Ave., NW Suite 800 
Washington, DC 20001 USA 


ph: 202-452-7100 
fax: 202-452-1039 


web site: www.steel.org 


American National Standards Institute 
ANSI 25 West 43rd Street, 4th Floor 
New York, New York 10036 USA 


ph: 212-642-4900 
fax: 212-398-0023 
web site: www.ansi.org. 


American Public Health Association 
800 | Street, NW 
Washington, DC 20001 USA 


APHA 


[ph: 202-777-2742 
fax, 202-777-2534 


web site: www.apha.org 


ASHRAE 1791 Tullie Circle, N.E. 
Atlanta, Georgia 30329 USA 


American Society of Heating, Refrigerating and Air-Conditioning Engineers 


The American Society of Mechanical Engineers 
ASME Three Park Avenue 
New York, New York 10016-5990 USA 


ph: 404-636-8400 
800-527-4723 
fax: 404-321-5478 
web site: www.ashrae.org 
ph: 800-843-2763 
fax: 973-882-1717 


web site: www.asme.org 


American Society of Plumbing Engineers 
ASPE 6400 Shafer Court, Suite 350 

Rosemont, Illinois 60018 USA 
~ [American Society of Sanitary Engineering 


ASSE 901 Canterbury Suite A fax: 440-835-3488 
Westlake, Ohio 44145 USA web site: www.asse-plumbing.org 


ph: 847-296-0002 
fax: 847-296-2963 
web site: www.aspe.or: 

ph: 440-835-3040 
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Name Address Contact © 
American Society for Testing and Materials ven 
100 Barr Harbor Drive vt 610-632-208) 


ASTM fax: 610-832-9555 
F coisa web site: www.astm.org 


bes | West Conshohocken, Pennsylvania 19428-2959 USA oly 

American Wood-Preservers' Association ph: 205-733-4077 

AWPA P.O. Box 361784 fax: 205-733-4075 
Birmingham, Alabama 35236-1784 USA web site: www.awpa.com 191 

American Welding Society ph: 800-443-9353 

AWS 8669 NW 36th Street, Suite 130 fax: 305- 443-5647 
___|Doral, Florida 33166 USA web site: www.aws.org ay 

; aie ph: 303-794-7711 

American Water Works Association 800-926-7337 


AWWA 6666 W. Quincy Ave. 
Denver, Colorado 80235 USA 


"British Columbia Ministry of Health 

Population Health and Wellness, Health Protection 
1515 Blanshard Street, 4th Floor 

Victoria, British Columbia V8W 3C8 


Bureau de Normalisation du Québec 
BNQ 333, rue Franquet 
Québec, Québec G1P 4C7 


Canadian Commission on Building and Fire Codes 


fax: 303-347-0804 
web site: www.awwa.org 

ph: (250) 952-1469 

fax: (250) 952-1713 

web site: http://www.health.gov.bc.ca 


ph: 418-652-2238 
800-386-5114 
fax: 418-652-2292 


web site: www.bng.qc.ca 


BCMOHS 


National Research Council Canada ph: 613-993-9960 
CCBFC Building M-23A fax: 613-952-4040 
1200 Montreal Road web site: www.nationalcodes.ca 


Ottawa, Ontario K1A OR6 


Canadian General Standards Board 
CGSB 11 Laurier Street 
Gatineau, Quebec K1A 1G6 


ph: 819-956-0425 
800-665-2472 
fax: 819-956-5740 
web site: www.pwgsc.gc.ca/cgsb 
ph: 416-747-4044 
800-463-6727 
fax: 416-747-2510 
web site: www.csa.ca 
ph: 613-747-5544 
800-463-5091 
fax: 613-747-6264 
web site: www.cwc.ca 


Canadian Standards Association 
CSA 5060 Spectrum Way, Suite 100 
Mississauga, Ontario L4W 5N6 
Canadian Wood Council 

CWC 99 Bank Street, Suite 400 
Ottawa, Ontario K1P 6B9 


Institute for Research in Construction 
National Research Council Canada 
EU Glulire ds ph: 613-993-9960 

DBR 1200 Montreal Road fax: 613-952-4040 
Ottawa, Ontario K1A OR6 web site: www.nationalcodes.ca 


The Division of Building Research (DBR) is now known as the Institute for 
|Research in Construction. 
Environmental Protection Agency 


ph: (202) 272-0167 


EPA Ariel Rios Building b site: 
__|1200 Pennsylvania Avenue, N.W. Washington, DC 20460 USA pie a Ae 
Fédération Internationale de Natation ph: (+41-21) 310-47-10 
FINA Avenue de I'Avant-Poste No 4 fax: (+41-21) 312-66-10 
|CH-1005 Lausanne, Switzerland ___|web site: www.fina.org 
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HI 


Ottawa, Ontario K1A 0K9 


Hydronics Institute Division of GAMA 

35 Russo Place 

P.O. Box 218 

Berkeley Heights, New Jersey 07922 USA 


The Hydronics Institute was formally merged into GAMA in 2004. 


Name Address Contact 
Health Canada ph: 866-225-0709 
HC Address Locator 0900C2 fax: 613-941-5366 


web site: www.hc-sc.gc.ca 


ph: 


fax: 


866-408-3831 
908-464-8200 
908-464-7818 


web site: www.gamanet.org 


Chantilly, Virginia 20151-1219 USA 


Heating, Refrigerating and Air-Conditioning Institute of Canada ph: 905-602-4700 
HRA\ 2800 Skymark Avenue 800-267-2231 
Building 1, Suite 201 fax: 905-602-1197 
Mississauga, Ontario L4W 5A6 web site: www.hrai.ca 
Home Ventilating Institute ph: 847-526-2010 
HVI 1000 N. Rand Rd. Suite 214 fax: 847-526-3993 
Wauconda, Illinois 60084 USA web site: www.hvi.org 
Illuminating Engineering Society of North America ph: 212-248-5000 
IESNA 120 Wall Street, Floor 17 fax: 212-248-5017 
L New York, New York 10005-4001 USA web site: www.iesna.org oi A 
International Organization for Standardization 
ISO Central Secretariat ph: 44-22-749-01-11 
ISO 1, ch. de la Voie-Creuse fax: 41-22-733-34-30 
CP 56 web site: www.iso.org 
CH-1211 Geneva 20, Switzerland i 
U.S. Department of Housing anc Urban Development 
HUD established HUD USER as the primary source of US government ph: 202-708-3178 
HUD technical housing publications. 800-245-2691 
HUD USER fax: 202-708-9981 
P.O. Box 23268 web site: www.huduser.org 
Washington, DC 20026-3268 USA 
Ministry of Municipal Affairs and Housing ph: 416-585-7041 
MMAH 777 Bay Street, 17th Floor fax: 416-585-6470 
Toronto, Ontario M5G 2E5 web site: www.ontario.ca/buildingcode 
Ontario Ministry of the Environment ph: 416-323-4321 
MOE 135 St Clair Avenue West fax: 416-323-4564 
Toronto, Ontario M4V 1P5 web site: www.ene.gov.on.ca 
NFPA National Fire Protection Association 617-770-3000 
1 Batterymarch Park fax: 617-770-0700 
Quincy, Massachusetts 02169-7471 USA web site: www.nfpa.org ary) 
National Lumber Grades Authority ph: 604-524-2393 
NLGA #302 -960 Quayside Drive, fax: 604-524-2893 
L New Westminster, British Columbia V3M 6G2 web site: www.nlga.org 
Natural Resources Canada 
; ph: 613-995-2943 
Office of Energy Efficiency 
NRCan 580 Booth St,, 18th Floor pie TC 
mr web site: www.nrcan-rncan.gc.ca 
Ottawa, Ontario K1A 0E4 - 
NSF International oh: 734-769-8010 
NSF dpe ean fax: 734-769-0109 
789 N. Dixboro Road web site: www.nsf.org 
Ann Arbor, Michigan 48113-0140 USA ei 
Sheet Metal and Air Conditioning Contractors National Association Inc. ph: 703-803-2980 
SMACNA _ |4201 Lafayette Center Drive fax: 703-803-3732 


web site: www.smacna.org 
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Name | Address Contact ae) 
Transport Canada pr ya catd 
TC 330 Sparks Street 


fax: 613-954-4731 


Ottawa, Ontario K1A ON5 web gis wwywitcidida 


Truss Plate Institute of Canada 
c/o Jager Metal Products, #220 


6223 2nd Street East, Calgary, Alberta T2H 1J5 
TPIC web site: www.tpic.ca. 
The TPIC, “Truss Design Procedures and Specifications for Light Metal 


Plate Connected Wood Trusses’ is available on-line at: the TPIC web site 


i | at: www.tpic.ca. 
Underwriters Laboratories Inc. oh: 847-272-8800 
UL 333 Pfingsten Road etre swwhrul torn 
Northbrook, Illinois 60062-2096 USA al 
|/_—————_—_+— 
Underwriters’ Laboratories of Canada ph: 866-937-3852 
ULC 7 Underwriters Road fax: 416-757-8727 
Toronto, Ontario M1R 3A9 web site: www.ulc.ca 
United States Department of Agriculture 
USDA 1400 Independence Ave., S.W. web site: www.usda.gov 


Washington, DC 20250 USA 


Sn a ae-ao- aire on 


Water Environment Federation ph: 800-666-0206 
WEF 601 Wythe Street fax: 703-684-2492 
|Alexandria, Virginia 22314-1994 USA web site: www.wef.org 


A-3.1.9. Penetrations. 


In the application of Subsection 3.1.9., a building service is considered to penetrate an assembly if it passes into or through the 
assembly. In some situations a service item enters an assembly through a membrane at one location, runs within the assembly, and 
then leaves the assembly through a membrane at another location. 


The term “membrane penetration” usually designates an opening made through one side (wall, floor or ceiling membrane) of an 
assembly, whereas the term “through-penetration” designates an opening that passes through an entire assembly. Fire stopping of 
membrane penetrations involves installing a material, device or assembly to resist for a prescribed time period the passage of flame 
and heat through the openings in a protective membrane caused by cables, cable trays, conduit, tubing, pipes or similar items. Fire 
stopping of a though-penetration involves installing an assembly of specific materials or products that are designed, tested and fire- 
resistance rated to resist for a prescribed period of time the spread of fire through penetrations. 


Products for fire stopping within a barrier are required to address movement of the assembly and to control smoke spread; as such, 


the flexibility of the material used at the flexible joints as well as the nature of the assembly and its potential movement must be 
taken into consideration. 


A-3.1.9.1.(1)(b) Tightly Fitted. 
The intention behind the use of the term “tightly fitted” is to reinforce that there are to be no gaps between the building service 
or other penetrating item and the membrane or assembly it penetrates. A typical means of fire stopping for a service or other 


penetration through a concrete slab or wall is “cast in place” concrete. 


A-6 Crawl Spaces Used as Warm Air Plenums. 


The requirements for crawl spaces used as warm air plenums have not been included in this Part. Crawl spaces may be used as & 
warm air plenums if design measures are taken to prevent moisture, soil or radon gases from entering the crawl space and being 
distributed throughout the space. 
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A-6.2.1.3. Structural Movement. 


This Article is intended to remind designers and installers of mechanical systems of one aspect of the “good engineering practice” 
referred to in Article 6.2.1.1. In determining how to accommodate structural movement, there are two important principles to 
bear in mind: 
e The prime concern of the Code is the safety of people in and around the building, as opposed to protection of the 
mechanical systems and equipment. 
e The nature of the accommodation will vary with the type of movement being considered, taking into account particularly 
how often the movement is likely to be encountered over the life of the building. 


For example, a gas line supported on columns that also support a crane must be installed in such a way that the movement of the 
columns, which occurs many times daily, does not cause the lines to break, thus creating a hazard. Even if the gas line installation 
could somehow be designed to break in a non-hazardous manner, it would hardly be recognized as good engineering practice if 
movement that occurs so frequently could disrupt the operation of the mechanical system. 


On the other hand, earthquakes occur far less frequently and it would not be surprising to have a non-critical mechanical system 
fail as a result of an earthquake. However, even in this situation, the failure must occur in a manner that does not create a hazard to 
building occupants. For example, heavy mechanical equipment should be properly anchored so that it does not topple on building 
occupants during an earthquake. The design of the anchors should take into account accelerations consistent with the seismic data 
given in MMAH Supplementary Standard SB-1 for the location of the building. Part 4 provides guidance on the calculation of 

the loads such equipment would exert on the building structure during an earthquake; these same loads can be used in designing 
the anchors. 


Some mechanical equipment can be an important component of post-disaster life safety systems. In these cases, the measures 
needed to accommodate the movements caused by an earthquake become even more critical since failure of the equipment 
would not be acceptable. Clearly, complying with this requirement will, in most cases, necessitate close coordination between the 
mechanical designer and the structural designer. 


A-6.2.1.8.(1) Installation - General. 


Ducts or pipes without dampers or valves are generally not considered to constitute “equipment” and are therefore not subject to 
this requirement. 


A-6.2.2.1.(2) Minimum Flow Rate of Outdoor Make-up Air. 


Except for self-contained mechanical ventilation systems serving a dwelling unit, the minimum flow rate of outdoor make-up air 
is listed in Table 2 of the ASHRAE 62 “Ventilation for Acceptable Indoor Air Quality” Standard. These values have been chosen 
to control air contaminants with an adequate margin of safety and to account for health variations among people, and varied 
activity levels. 


A-6.2.2.1.(3) Self-Contained Mechanical Ventilation Systems. 


When self-contained mechanical ventilation systems are to be designed under Part 6 instead of Subsection 9.32.3., the reference 
to Subsection 9.32.3. for conformance is intended to ensure that the principle design objectives of Subsection 9.32.3. (including 
total ventilation capacity, fan ratings, energy efficiency ratings for heat recovery ventilators, etc.) are met using good engineering 
practice criteria found in Part 6. 
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A-6.2.2.4.(3) Minimizing Growth of Micro-Organisms. ae) 


Sources for microbial growth causing hypersensitivity pnuemontis and humdifier fever include drain pans, spray- water air- 
washers, contaminated filters, poorly maintained cooling coils, water incursion into ductwork, cafeteria dishwater drainage leaks, 
high humidity and stagnant water. Some of the control measures are as follows: 

(a) Drain pans should be pitched toward the drain outlet and the outlet bottom should be flush with the drain pan bottom, 
otherwise there will be standing water in the pan, exposed to the supply air passing through the cooling section of the air- 
handling unit. 

(b) Access into air-handling equipment should be provided for maintenance of filters, cooling coils and condensate drain 
pans located below the cooling coils. Access doors should be large and easy to open to facilitate thorough and regular 
maintenance. Hinged access doors are preferable to bolted access panels. 

(c) If moisture is added to commercial building ventilation air (such as hospital operating rooms and dedicated computer 
rooms) to maintain humidity levels in a designated range (for example, 40% to 50% relative humidity), humidifiers that 
inject steam or water vapour into central air-handling units or main supply ducts are normally used. Injection nozzles 
should not be located in air-handling unit plenums or ductwork that is insulated with internal fibrous lining. If the lining 
becomes wet, conditions conducive to microbial growth will result. 


The above only addresses built-in features of an HVAC system that can help to minimize growth of mirco-organisms. Even more 
important than the built-in features is a program of regular maintenance and cleaning of those portions of the system where such 
growth is likely to occur. 


A-6.2.2.7.(1) Ventilation and Venting of Crawl Spaces and Attic or Roof Spaces. 


Sentence 6.2.2.7.(1) requires that crawl spaces be ventilated either by natural (above-grade only) or mechanical means. High 

moisture levels within the crawl space can lead to problems such as the formation of mould, lifting of flooring or long-term 

damage to structural components. Crawl space ventilation cannot be expected to correct moisture-related problems caused by © 
other factors like inadequate surface drainage from the foundation walls or improper protection against moisture from the ground. 

These conditions must be properly addressed so that crawl space ventilation can meet its intended objectives. 


Several factors favour the use of mechanical ventilation rather than reliance on natural drafts. Local conditions, such as areas with 
high water tables, may dictate the need for mechanical ventilation to remove excessive moisture. 


Crawl spaces should be maintained at a negative pressure relative to the conditioned area above to prevent the migration of 
moisture into occupied areas. This can be achieved through the use of an exhaust fan and relying on air transfer through floor 
penetrations, such as pipes. 


A-6.2.4.4. Warm Air Supply Outlets. 


If the heating system is designed to also distribute ventilation air, high inside wall or ceiling outlets with diffusers, and designed for 
such applications, may be used. In this case, low wall air-returns would be needed. 


A-6.2.4.7.(3) Return Air System. 


This requirement addresses radiant heat exposure directly between the heat exchanger or any other radiating parts located 
within the furnace cabinet, and the return air duct material. For the purposes of this Sentence, these parts do not include the 
furnace casing or cabinet. Clearances around the furnace casing are addressed by the Gas Installation Code and the appliance 
manufacturer’s installation guide. 
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& A-6.2.4.10. Clearances for Warm-Air Supply Ducts. 


12mm min. 


supply duct 
450 mm min. 


Figure A-6.2.4.10.(1) 
Applicable to forced-air furnaces where permissible clearance C above plenum is 75 mm or less. 


Res on We Bs Mosc 


Figure A-6.2.4.10.(2) 
Applicable to forced-air fumaces where permissible clearance C above 
plenum is more than 75 mm but not more than 150 mm. 
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Figure A-6.2.4.10.(3) 


Applicable to forced-air fumaces where permissible clearance C above plenum is more than 150 mm. 
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A-6.2.9.2.(6) Temperature of Exposed Piping. © 


Normally piping carrying steam or high-temperature hot water at pressures above atmospheric (corresponding temperature 100°C 
or above) will be insulated to reduce heat losses as an economy measure. Above a temperature of approximately 70°C, however, 

a bare pipe can cause a burn to human flesh coming in contact with the pipe. If pipes above this temperature are normally out of 
reach of all persons other than maintenance personnel or are properly guarded, it would be expected that no insulation would be 
needed for public safety. 


A-9.1.1.9. Factory-Built Buildings. 


Manufactured buildings intended for residential occupancy must comply with all appropriate Code requirements. Only those 
building components that are designed and constructed in manufacturing plants in accordance with the specified standards (CSA 
Z240.2.1 and CSA A277) are deemed to comply with the Code. Building components designed and constructed outside the place 
of manufacture (e.g. masonry chimneys, basement stairs, foundations, etc.) must conform to the requirements of the Code. The 
Code also applies to the site installation of manufactured buildings in terms of tie-down, spatial separation, grading, plumbing 
connections to street services, etc. 


CSA standard CSA A277, “Procedures for Factory Certification of Buildings’, describes a procedure whereby an independent 
certification agency can review the quality control procedures of a housing factory and make periodic, unannounced inspections 
of its products and thus, through suitable labelling, provide assurance to authorities at the final site that the components that 
cannot be inspected on site comply with the code indicated on the label. It is not a building code, only a procedure for certifying 
compliance of factory-built components with a building code or other standard. Ifa factory-built house bears the label of a 
creditable certification agency indicating that compliance with the National Building Code has been certified using the A277 
procedure, the accepting authority will have some assurance that the hidden components do not need to be inspected again on site. 


A-9.3.2.1.(1) Grade Marking of Lumber. 


Lumber is generally grouped for marketing into the species combinations contained in Table A-9.3.2.1.(1)A. The maximum 
allowable spans for those combinations are listed in the span tables for joists, rafters and beams. Some species of lumber are also 
marketed individually. Since the allowable span for the northern species combination is based on the weakest species in the 
combination, the use of the span for this combination is permitted for any individual species not included in the Spruce-Pine-Fir, 
Douglas Fir-Larch and Hemlock-Fir combinations. 


Facsimiles of typical grade marks of lumber associations and grading agencies accredited by the Canadian Lumber Standards 
(CLS) Accreditation Board to grade mark lumber in Canada are shown in Table A-9.3.2.1.(1)B. Accreditation by the CLS 
Accreditation Board applies to the inspection, grading and grade marking of lumber, including mill supervisory service, in 
accordance with CSA O141, “Softwood Lumber”. The grade mark of a CLS accredited agency on a piece of lumber indicates its 
assigned grade, species or species combination, moisture condition at the time of surfacing, the responsible grader or mill of 
origin and the CLS accredited agency under whose supervision the grading and marking was done. 


Table A-9.3.2.1.(1)A. 
Species Designations and Abbreviations 
Commercial Designation of Abbreviation Permitted on Ghecise Included 
Species or Species Combination Grade Stamps Co ee 
Douglas Fir — Larch D Fir —L (N) Douglas Fir, Western Larch 
Hemlock — Fir Hem — Fir (N) Western Hemlock, Amabilis Fir 
Spruce — Pine — Fir S—P ie F or . White Spruce, Engelmann Spruce, Black Spruce, Red | 
Spruce — Pine — Fir Spruce, Lodgepole Pine, Jack Pine, Alpine Fir, Balsam Fir 
Any Canadian softwood covered by the & 
Nore a peur Nouneiees | NLGA Standard Grading Rules 


pe ae 12 
Ontario 


2012 BUILDING CODE FOR HOUSING Appendix A Div. B- A- 9.3.2.1. 


Canadian lumber is graded to the NLGA Standard Grading Rules for Canadian Lumber, published by the National Lumber 
Grades Authority. The NLGA rules specify standard grade names and grade name abbreviations for use in grade marks to 
provide positive identification of lumber grades. In a similar fashion, standard species names or standard species abbreviations, 
symbols or marks are provided in the rules for use in grade marks. 


Grade marks denote the moisture content of lumber at the time of surfacing. “S-Dry” in the mark indicates the lumber was 
surfaced at a moisture content not exceeding 19%. “ MC 15” indicates a moisture content not exceeding 15%. “S-GRN” in the 
grade mark signifies that the lumber was surfaced at a moisture content higher than 19% at a size to allow for natural shrinkage 
during seasoning. 


Each mill or grader is assigned a permanent number. The point of origin of lumber is identified in the grade mark by use of a 
mill or grader number or by the mill name or abbreviation. The CLS certified agency under whose supervision the lumber was 
grade marked is identified in the mark by the registered symbol of the agency. 
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Table A-9.3,2.1.(1)B. 


Facsimiles of Grade Marks Used by Canadian Lumber Manufacturing Associations and Agencies 
Authorized to Grade Mark Lumber in Canada 


Facsimiles of Grade Mark 


A.F.P.A? 00 
S-P-F NLGA 
KD-HT 1 


Nol 


CMSA, KD-HT 
NLGA 


100) 5 =p 


Association or Agency 


Alberta Forest Products Association 
500— 10709 Jasper Avenue 
Edmonton, Alberta T5J 3N3 
wwwaalbertaforestproducts.ca 


CSI No.1 


KD-HT 
a D FIR-L (N) 


Canadian Mill Services Association 

#200, 601—6th Street 

New Westminster, British Columbia V3L 3C1l 
www.canserve.org 


Gre RNP Reet ode ee ice ne tle AYE 


Canadian Softwood Inspection Agency Inc. 
1047—250A Street 
Aldergrove, British Columbia V4W 2S8 


Central Forest Products Association Inc. 
clo Reimer & Co., Chartered Accountants 
PO Box 146 

Swan River, Manitoba ROL 1Z0 


NLGA S-P-F 


UMA, KD- 1 


an D FIR - 2 


Council of Forest Industries 


Southern Region: 
360—1855 Kirschner Road 
Kelowna, British Columbia V1Y 4N7 


Northern Region: 
400—1488 Fourth Avenue 
Prince George, British Columbia V2L 4Y2 


www.cofl.org 
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) Table A-9.3.2.1.(1)B. (Cont'd) 
Facsimiles of Grade Marks Used by Canadian Lumber Manufacturing Associations and Agencies 


Authorized to Grade Mark Lumber in Canada 


Facsimiles of Grade Mark Association or Agency 


MacDonald Inspection Services Ltd. 


N O y) 842 Eland Drive 
: Campbell River, British Columbia V9W 6Y8 
> KD-HT www.gradestamp.com 


® S-P-F 
NLGA C 


Maritime Lumber Bureau 


S-P-F PO Box 459 
Amherst, Nova Scotia B4H 4A1 
No. { www.inlb.ca 


KD-HT 
99 NLGA 


Newfoundland and Labrador Lumber Producers Association 


1 | S:P-F P.O, Box 8 
NO 1 Glovertown, Newfoundland AOG 2L0 
P 00 0 www3.nf.sympatico.ca/nllpa 
Ae | KDHT 
10 Northwest Territories Forest Industries Association 
CONST S-P-F PO Box 220 an 
S-GRN Fort Smith, Northwest Territorries XOE OPO 


NLGA 


Ontario Forest Industries Association 


(Home of CLA Grading and Inspection) 
G Ke A 1 O O 20 Toronto Street 
Suite 950 


Sede ists Ni a mae 
T nica KD-HT 
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Facsimiles of Grade Mark 


Table A-9.3.2.1.(1)B. (Cont'd) 
Facsimiles of Grade Marks Used by Canadian Lumber Manufacturing Associations and Agencies 
Authorized to Grade Mark Lumber in Canada 


o.L.u.A®? OO 


1 KD-HT 
NLGA S—P—F 


Association or Agency 


Ontario Lumber Manufacturers’ Association 
PO Box 97530 

Toronto, Ontario M1C 4Z1 

www.olma.ca 


NO. 1 
fl KD - HT 
¢°  S-h-F 
0.0 NLGA RULES 


= 


Pacific Lumber Inspection Bureau 
1010 S. 336th Street 

Suite 300 

Federal Way, Washington 98003 USA 


British Columbia Division: 

P.O. Box 19118 

Fourth Avenue Postal Outlet 
Vancouver, British Columbia V6C 4R8 


www. plib.org 


® S-P-F 
KD-HT 


1 
477 NLGA 


Quebec Lumber Manufacturers’ Association 
(Conseil de l'industrie forestiére du Québec) 
1175, avenue Lavigerie 

Bureau 200 

Sainte Foy, Québec G1V 4P1 

www.dfic.gc.ca 


A-Table 9.3.2.1. Lumber Grading. 


To identify board grades the paragraph number of the NLGA rules under which the lumber is graded must be shown in the grade 
mark. Paragraph 113 is equivalent to WWPA rules and paragraph 114 is equivalent to WCLIB rules. When graded in accordance 


with WWPA or WCLIB rules, the grade mark will not contain a paragraph number. 


A-9.3.2.8.(1) Non-Standard Lumber. 


The NLGA “Standard Grading Rules for Canadian Lumber” permit lumber to be dressed to sizes below the standard sizes 

(38 x 89 mm (2” x 4”), 38 x 140 mm (2” x 6”), 38 x 184 mm (2” x 8”), etc.) provided the grade stamp shows the reduced size. This 
Sentence permits the use of the span tables for such lumber, provided the size indicated on the stamp is not less than 95% of the 
corresponding standard size. Allowable spans in the tables must be reduced a full 5% even if the undersize is less than the 5% 


permitted. 
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A.9.3.2.9.(3) Protection of Structural Wood Elements from Moisture and Decay. 


There are many above-ground, structural wood systems where precipitation is readily trapped or drying is slow, creating conditions 
conducive to decay. Some examples of elements that can accumulate water when exposed to precipitation if they are not detailed 
to allow drainage are: 

e beams extending beyond roof decks 

e junctions between deck members 

e connections between balcony guards and walls. 


A-9.3.2.9.(4) Protection of Retaining Walls and Cribbing from Decay. 


Retaining walls supporting soil are considered to be structural elements of the building if a line drawn from the outer edge of the 
footing to the bottom of the exposed face of the retaining wall is greater than 45° to the horizontal. Retaining walls supporting soil 
may be structural elements of the building if the line described above has a lower slope. 


Retaining walls that are not critical to the support of building foundations but are greater than 1.2 m in height may pose a danger 
of sudden collapse to persons adjacent to the wall if the wood is not adequately protected from decay. The height of the retaining 
wall or cribbing is measured as the vertical difference between the ground levels on each side of the wall. 


A-9.4.1.1. Structural Design. 


Article 9.4.1.1. establishes the principle that the structural members of Part 9 buildings must 
¢ comply with the prescriptive requirements provided in Part 9, 
e be designed in accordance with accepted good practice, or 
e be designed in accordance with Part 4 using the loads and limits on deflection and vibration specified in Part 9 or Part 4. 


Usually a combination of approaches is used. For example, even if the snow load calculation on a wood roof truss is based 
on Subsections 9.4.2., the joints must be designed in accordance with Part 4. Wall framing may comply with the prescriptive 
requirements in Subsections 9.23.3., 9.23.10., 9.23.11. and 9.23.12., while the floor framing may be engineered. 


Design according to Part 4 or accepted good engineering practice, such as that described in the “Engineering Guide for Wood 
Frame Construction’ (CWC Guide), published by the Canadian Wood Council, requires engineering expertise. The CWC Guide 
contains alternative solutions and provides information on the applicability of the Part 9 prescriptive structural requirements to 
further assist designers and building officials to identify the appropriate design approach. The need for professional involvement 
in the structural design of a building, whether to Part 4 or Part 9 requirements or accepted good practice, is defined by provincial 
legislation and is reflected in Section 1.2. of Division C. 


A-9.4.1.1.(3) Structural Design for Lateral Wind and Earthquake Loads. 


The only explicit treatment of structural loads in Section 9.4. is for gravity loads; wind and earthquake loads are dealt with 
implicitly in the body of Part 9 and are not used as inputs to any of the span tables. There may therefore be a tendency to assume 
that wind and earthquake loads do not need to be considered in the design of Part 9 buildings. In most cases this is true: the 
majority of low rise, wood frame buildings have a great deal of structural redundancy and continuity and have more than enough 
capacity to resist lateral loads due to wind and earthquake. 


For example, in a traditional house configuration, even if there are large openings in the exterior walls for picture windows and 
sliding doors, the many interior partitions act as shear walls and provide adequate lateral stability. This may not be the case for 
some newer house designs. 


However, this does not apply to all building configurations or details that might be found in Part 9 buildings. For example, a 
mercantile building might be long and narrow with almost entirely windowed walls on the ends and few structurally attached 
interior partitions. See Figure A-9.4.1.1.(3)A. In such a case, wind and earthquake loads would have to be considered in the design 
of the long structural walls and their foundations. 
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Figure A-9.4.1.1.(3)A 
Mercantile Building with Little Resistance to Lateral Loading 


Many buildings have been constructed with the lowest level exterior walls as short, wood-frame knee- or pony-walls. In the 

past, these were often constructed with no lateral bracing and with no interior partitions. The only structural continuity in the 
foundation-to-knee-wall and knee-wall- to-floor joints comes from nailing and this is inadequate to resist lateral loads from 
significant earthquakes. See Figure A-9.4.1.1.(3)B. These walls must be braced or sheathed to resist lateral loads from earthquakes. 
In higher load regions, they should be sheathed. In all regions, storeys with knee-walls should be considered as storeys for the 
purpose of determining building height and the application of the Part 9 structural requirements. 


me 


Figure A-9.4.1.1.(3)B 
Crawl Space Knee-wall with Little Resistance to Lateral Loading 


Thus, Part 9 buildings are not exempt from having to comply with the wind and earthquake loading requirements of Part 4. 
In many cases, these considerations can safely be ignored but, in certain configurations, the building’s resistance to wind and 
earthquake loads must be carefully considered. See also A-9.23.10.2. 


In cases where lateral load design is required, the “Engineering Guide for Wood Frame Construction” (CWC Guide) provides 
acceptable engineering solutions as an alternative to Part 4. The CWC Guide also contains alternative solutions and provides 
information on the applicability of the Part 9 prescriptive structural requirements to further assist designers and building officials 
to identify the appropriate design approach. 


A-9.4.2.1.(1) Application of Simplified Part 9 Snow Loads. 
The simplified specified snow loads described in Article 9.4.2.2. may be used where the structure is of the configuration that is 
typical of traditional wood-frame residential construction and its performance. This places limits on the spacing of joists, rafters 


and trusses, the spans of these members and supporting members, deflection under load, overall dimensions of the roof and the 
configuration of the roof. It assumes considerable redundancy in the structure. 
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Because very large buildings may be constructed under Part 9 by constructing firewalls to break up the building area, it is possible 
to have Part 9 buildings with very large roofs. The simplified specified snow loads may not be used when the total roof area of 
the overall structure exceeds 4 550 m?. Thus, the simplified specified snow load calculation may be used for typical townhouse 
construction but would not be appropriate for much larger commercial or industrial buildings, for example. 


The simplified specified snow loads are also not designed to take into account roof configurations that seriously exacerbate snow 
accumulation. This does not pertain to typical projections above a sloped roof, such as dormers, nor does it pertain to buildings 
with higher and lower roofs. Although two-level roofs generally lead to drift loading, smaller light-frame buildings constructed 
according to Part 9 have not failed under these loads. Consequently, the simplified calculation may be used in these cases. Rather, 
this limitation on application of the simplified calculation pertains to roofs with high parapets or significant other projections 
above the roof, such as elevator penthouses, mechanical rooms or larger equipment that would effectively collect snow and 
preclude its blowing off the roof. 


The reference to Article 9.4.3.1. invokes, for roof assemblies other than common lumber trusses, the same performance criteria 
for deflection. 


The unit weight of snow on roofs, y, obtained from measurements at a number of weather stations across Canada varied from 
about 1.0 to 4.5 KN/m’. An average value for use in design in lieu of better local data is y = 3.0 kKN/m*. In some locations the unit 
weight of snow may be considerably greater than 3.0 kKN/m’. Such locations include regions where the maximum snow load on the 
roof is reached only after contributions from many snowstorms, coastal regions, and regions where winter rains are considerable 
and where a unit weight as high as 4.0 kN/m? may be appropriate. 


A-9.4.2.3.(1) Accessible Platforms Subject to Snow and Occupancy Loads. 


Many platforms are subject to both occupancy loads and snow loads. These include balconies, decks, verandas, flat roofs over 
garages and carports. Where such a platform, or a segregated area of such a platform, serves a single dwelling unit, it must be 
designed for the greater of either the specified snow load or an occupancy load of 1.9 kPa. Where the platform serves more than 
one single dwelling unit or an occupancy other than a residential occupancy, higher occupancy loads will apply, as specified in 
Table 4.1.5.3. 


A-9.4.2.4.(1) Specified Loads for Attics or Roof Spaces with Limited Accessibility. 


Typical residential roofs are framed with roof trusses and the ceiling is insulated. 


Residential trusses are placed at 600 mm on centre with web members joining top and bottom chords. Lateral web bracing is 
installed perpendicular to the span of the trusses. As a result, there is limited room for movement inside the attic or roof space 
or for storage of material. Access hatches are generally built to the minimum acceptable dimensions, further limiting the size of 
material that can be moved into the attic or xoof space. 


With exposed insulation in the attic or roof space, access is not recommended unless protective clothing and breathing apparatus 
are worn. 


Thus, the attic or roof space is recognized as uninhabitable and loading can be based on actual dead load. In emergency situations 
or for the purpose of inspection, it is possible for a person to access the attic or roof space without over-stressing the truss or 
causing damaging deflections. 


A-Table 9.4.4.1. Classification of Soils. 


Sand or gravel may be classified by means of a picket test in which a 38 mm by 38 mm (2” x 2”) picket bevelled at the end at 45° to 
a point is pushed into the soil. Such material is classified as “dense or compact” if a man of average weight cannot push the picket 
more than 200 mm into the soil and “loose” if the picket penetrates 200 mm or more. 


Clay and silt may be classified as “stiff” if it is difficult to indent by thumb pressure, “firm” if it can be indented by moderate thumb 
pressure, “soft” if it can be easily penetrated by thumb pressure, where this test is carried out on undisturbed soil in the wall of a 


test pit. 
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A-9.4.4.4.(1) Soil Movement. 


In 


susceptible soils, changes in temperature or moisture content can cause significant expansion and contraction. Soils containing 


pyrites can expand simply on exposure to air. 


Expansion and Contraction due to Moisture 

Clay soils are most prone to expansion and contraction due to moisture. Particularly wet seasons can sufficiently increase 
the volume of the soil under and around the structure to cause heaving of foundations and floors-on-ground, or cracking of 
foundation walls, Particularly dry seasons or draw-down of water by fast-growing trees can decrease the volume of the soil 
supporting foundations and floors-on-ground, thus causing settling. 


Frost Heave 

Frost heave is probably the most commonly recognized phenomenon related to freezing soil. Frost heave results when moisture 
in frost-susceptible soil (clay and silt) under the footings freezes and expands. This mechanism is addressed by requirements in 
Section 9.12. regarding the depth of excavations. 


Ice Lenses 

When moisture in frost-susceptible soils freezes, it forms an ice lens and reduces the vapour pressure in the soil in the area 
immediately around the lens. Moisture in the ground redistributes to rebalance the vapour pressures providing more moisture 
in the area of the ice lens. This moisture freezes to the lens and the cycle repeats itself. As the ice lens grows, it exerts pressure 
in the direction of heat flow. When lenses form close to foundations and heat flow is toward the foundation - as may be the case 
with unheated crawl spaces or open concrete block foundations insulated on the interior-the forces may be sufficient to crack 
the foundation. 


Adfreezing 

Ice lenses can adhere themselves to cold foundations. Where heat flow is essentially upward, parallel to the foundation, the 
pressures exerted will tend to lift the foundation. This may cause differential movement or cracking of the foundation. Heat loss 
through basement foundations of cast-in-place concrete or concrete block insulated on the exterior appears to be sufficient to 
prevent adfreezing. Care must be taken where the foundation does not enclose heated space or where open block foundations 
are insulated on the interior. The installation of semi-rigid glass fibre insulation has demonstrated some effectiveness as a 
separation layer to absorb the adfreezing forces. 


Pyrites 

Pyrite is the most common iron disulphide mineral in rock and has been identified in rock of all types and ages. It is most 
commonly found in metamorphic and sedimentary rock, and especially in coal and shale deposits. 

Weathering of pyritic shale is a chemical-microbiological oxidation process that results in volume increases that can heave 
foundations and floors-on-ground. Concentrations of as little as 0.1% by weight have caused heaving. Weathering can be 
initiated simply by exposing the pyritic material to air. Thus, building on soils that contain pyrites in concentrations that 

will cause damage to the building should be avoided, or measures should be taken to remove the material or seal it. Material 
containing pyrites should not be used for backfill at foundations or for supporting foundations or floors-on-ground. 

Where it is not known if the soil or backfill contains pyritic material in a deleterious concentration, a test is available to identify 
its presence and concentration. 


References: 
Legget, R.F. and Crawford, C.B. Trees and Buildings. Canadian Building Digest 62, Division of Building Research, National Research 
Council Canada, Ottawa, 1965. 
Hamilton, J.J. Swelling and Shrinking Subsoils. Canadian Building Digest 84, Division of Building Research, National Research Council 
Canada, Ottawa, 1966. 
Hamilton, J.J. Foundations on Swelling and Shrinking Subsoils. Canadian Building Digest 184, Division of Building Research, National 
Research Council Canada, Ottawa, 1977. 
Penner, W., Eden, W.J., and Gratten-Bellew, P.E. Expansion of Pyritic Shales. Canadian Building Digest 152, Division of Building 
Research, National Research Council Canada, Ottawa, 1975. 
Swinton, M.C., Brown, W.C., and Chown, G.A. Controlling the Transfer of Heat, Air and Moisture through the Building Envelope. Small 
Buildings - Technology in Transition, Building Science Insight ‘90, Institute for Research in Construction, National Research Council 
Canada, Ottawa, 1990. 
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9) A-9.4.4.6. and A-9.15.1.1. Loads on Foundations. 


The prescriptive solutions provided in Part 9 relating to footings and foundation walls only account for the loads imposed by 
drained earth. Drained earth is assumed to exert a load equivalent to the load that would be exerted by a fluid with a density of 
480 kg/m*. The prescriptive solutions do not account for surcharges from saturated soil or additional loads from heavy objects 
located adjacent to the building. Where such surcharges are expected, the footings and foundation walls must be designed and 
constructed according to Part 4. 


A-9.5.1.4. Combination Rooms. 


If a room draws natural light and natural ventilation from another area, the opening between the two areas must be large enough 
to effectively provide sufficient light and air. This is why a minimum opening of 3 m’ is required, or the equivalent of the area of 
a set of double doors. The effectiveness of the transfer of light and air also depends on the size of the transfer opening in relation 
to the size of the dependent room; in measuring the area of the wall separating the two areas, the whole wall on the side of the 
dependent room should be considered, not taking into account offsets that may be in the surface of the wall. 


The opening does not necessarily have to be in the form of a doorway; it may be an opening at eye level. However, if the dependent 
area is a bedroom, provision must be made for the escape window required by Article 9.7.1.3. to fulfill its safety function. This is 
why a direct passage is required between the bedroom and the other area; the equivalent of at least a doorway is therefore required 
for direct passage between the two areas. 


A-9.5.2.3.(1) Stud Wall Reinforcement. 


This provision for future attachment of grab bars in the main bathroom of a residential occupancy including houses requires the 
installation of suitable blocking in the stud wall. Sentence 9.31.2.3.(1) specifies the required load resistance. 


=) A-3.8.3.8.(5) L-Shaped Grab Bar. 


L-shaped grab bars provide greater support for people who rely on grab bars to assist them in transferring to and from a standing 
or seated position. Diagonally mounted grab bars are not suitable for the downward force necessary for support or for pulling 
upward. Hands can slip along the bar if it is set in a diagonal position. The use of two straight grab bars located at a 90° angle to 
one another is not acceptable. 
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Figure A-3.8.3.8.(5)A Figure A-3.8.3.8.(5)B 
Compliant Continuous L-Shaped Grab Bar Non-Compliant Discontinuous L-Shaped Grab Bar 
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A-3.8.3.13.(2)(f) and (h) Shower Seat and Grab Bars. 4 


Only one grab bar is required, to be installed on the wall next to the seat; a grab bar behind the seat prevents the user from leaning 
against the wall, while one located on the wall opposite the seat cannot be reached from the seated position. The use of two 
straight grab bars installed at a 90° angle to one another is not acceptable. The Code requires a continuous L-shaped grab bar. The 
seat itself may be used in conjunction with the bar for transfer. If design flexibility is required, fold away grab bars may be used 
as an alternative. 


Control valve 


Hinged seat Grab bar 


850 mm 


Figure A-3.8.3.13. 
Accessible Shower 
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a) A-3.8.3.13.(4) Showers and Bathtubs. 


The grab bars and their mounting position must facilitate getting in and out of the bathtub from a seated or standing position, as 
appropriate, to limit the need for twisting the body. 


150 - 200 mm oc. 
above rim of tub 


Figure A-3.8.3.13.(4) 
Accessible Bathtub 


A-9.6.1.2.(2) Mirrored Glass Doors. 


Standard CAN/CGSB-82.6 covers mirrored glass doors for use on reach-in closets. It specifies that such doors are not to be used 
for walk-in closets. 


A-9.6.1.3.(1) Maximum Glass Area. 


Tables A-9.6.1.3.(1)A. to A-9.6.1.3.(1)F. may be used to select glass thickness for windows subject to the following conditions: 
e The building has an essentially uniform distribution of paths for air leakage, including operable openings, but no large 
openings that would permit wind gusts to rapidly enter the building, e.g., loading or garage doors. 
e The building has a height from grade to the uppermost roof of 12 m or less, and is located in a built-up area, no 
less than 120 m away from the boundary between this area and open terrain. (Where this criterion is not met, see 
Tables A-9,6.1.3.(1)D, to A-9.6.1.3.(1)F, which apply to buildings located on open terrain.) 
e The building is not in an exceptionally exposed location such as a hilltop. 


These six Tables are based on CAN/CGSB-12.20-M and the wind load provisions in Article 4.1.7.1. The maximum glass area 
values given in these Tables are intended to be equal to or smaller than those that would be determined using the standard and 
wind load provisions directly to design for each individual case. 
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Table A-9.6.1.3.(1)A. 
Maximum Glass Area for Windows in Areas for which the 1-In-50 Hourly Wind Pressure (HWP) is less than 0.55 kPa‘ 


Maximum Glass Area, m? 


Type of Glass Glass Thickness, mm 
2:5 3 4 5 6 8 10 1Z 
Annealed 0.58 0.96 1.47 2.04 284. | 4.74 6.65 9.74 
Factory-sealed IG units") 1.02 erg 2.68 3.74 5.24 | 7.93 9.92 13.92 
Heat-strengthened or tempered 1.24 1.93 2.60 3.18 3.99 Dio 6.99 9.74 
Wired 0.27 0.45 0.68 0.93 Ted 2.15 3.07 5.03 
Column 1 2 3 4 5 6 7 8 (fd 
Notes to Table A-9.6.1.3.(1)A.: 


(1) The maximum hourly wind pressure with one chance in fifty of being exceeded in any one year, as provided in MMAH Supplementary 


Standard SB-1,. 


(2) Maximum glass area values apply to |G units of two identical lites (annealed, heal-strengthened or tempered) spaced at 12.7 mm. 


Type of Glass 


Table A-9.6.1.3.(1)B. 
Maximum Glass Area for Windows in Areas for which the 1-In-50 Hourly Wind Pressure (HWP) is less than 0.75 kPa 


Maximum Glass Area, m? 


Glass Thickness, mm 


2.9 3 4 5 6 8 10 12 
Annealed 0.42 0.68 1.02 1.42 2.04 3.34 4.70 7.65 
Factory-sealed IG units”) 0.72 1.19 1.85 2.56 3.64 6.01 8.35 11.83 
Heat-strengthened 0.88 1.46 2.21 2.71 3.39 4.73 5.92 | 8.29 
Tempered 1.18 1.64 2.21 2A 3.39 4.73 5.92 8.29 
Wired 0.20 0.32 [ 0.50 0.68 0.94 1.55 2.19 3.60 
Column 1 2 3 4 5 6 7 8 9 
Notes to Table A-9.6.1.3.(1)B.: 


(1) The maximum hourly wind pressure with one chance in fifty of being exceeded in any one year, as provided in MMAH Supplementary 


Standard SB-1,. 


(2) Maximum glass area values apply to IG units of two identical lites (annealed, heal-strengthened or tempered) spaced at 12.7 mm. 


Table A-9.6.1.3.(1)C. 
Maximum Glass Area for Windows In Areas for which the 1-in-50 Hourly Wind Pressure (HWP) Is less than 1.00 kPa‘) 


Maximum Glass Area, m? 
Type of Glass Glass Thickness, mm 
20 On ule Stier ae 6 8 10 12 
Annealed 0.30 050.5 ss 0, Zz 1.05 1.45 2.40 3.40 5.62 | 
Factory-sealed |G units”) 0.52 Oso nals 1.86 2.01 at 4,30 6.10 9.89 
Heat-strengthened [0.65 1.04 163 | 226 | 2.92 AOyiadate Cine args 14 
Tempered 1.01 1.42 1.90 2.33 | 2.92 4.07 5.10 7.14 | 
Wired 0.16 0.26 0.38 0.52 0.71 io 1.63 2.69 
Column 1 2 3 As viele Hebd Keb 88 7 8 9 


Notes to Table A-9.6.1.3.(1)C.: 


(1) The maximum hourly wind pressure with one chance in fifty of being exceeded in any one year, as provided in MMAH Supplementary 


Standard SB-1. 


(2) Maximum glass area values apply to IG units of two identical lites (annealed, heat-strengthened or tempered) spaced at 12.7 mm. 


My. 
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Table A-9.6.1.3.(1)D. 
Maximum Glass Area for Windows in Areas for which the 1-In-50 Hourly Wind Pressure (HWP) is less than 0.55 kPa 
— OPEN TERRAIN” 


Notes to Table A-9.6.1.3.(1)D.: 


SUEEEEEEEUEnnnEnnEEnE REEDED OEE 


Maximum Glass Area, m? 


Glass Thickness, mm 


6 


[Annealed 
Factory-sealed |G units” 


2.20 


4.10 


Heat-strengthened 


3.99 


Tempered 


3.59 


Wired 


(1) The maximum hourly wind pressure with one chance in fifty of being exceeded in any one year, as provided in MMAH Supplementary 


(2) Maximum glass area values apply to |G units of two identical lites (annealed, heal-strengthened or tempered) spaced at 12.7 mm. 


Table A-9.6.1.3.(1)E. 
Maximum Glass Area for Windows in Areas for which the 1-In-50 Hourly Wind Pressure (HWP) is less than 0.75 kPa 
— OPEN TERRAIN“) 


Maximum Glass Area, m? 


Glass Thickness, mm 


Notes to Table A-9.6.1.3.(1)E.: 


Annealed i 


| Factory-sealed |G units” 


Heat-strengthened 


Tempered 
Wired 


(1) The maximum hourly wind pressure with one chance in fifty of being exceeded in any one year, as provided in MMAH Supplementary 


(2) Maximum glass area values apply to IG units of two identical lites (annealed, heal-strengthened or tempered) spaced at 12.7 mm. 
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Table A-9.6.1.3.(1)F. 
Maximum Glass Area for Windows In Areas for which the 1-in-50 Hourly Wind Pressure (HWP) Is less than 1.00 kPa 
— OPEN TERRAIN” 
Maximum Glass Area, m? 
Type of Glass Glass Thickness, mm 
2.5 3 4 5 6 8 10 12 
Annealed 0.25 0.40 0.62 | 0.84 Tae 1.94 2.75 4.50 
Factory-sealed |G units 042 | 0.68 1.04 1.46 2.05 3.41 4.87 7.92 
Heat-strengthened 0.51 0.84 1.30 1.79 ne 3.69 4.60 6.44 
Tempered 0.92 1.28 EEE Beat 2.63 3.69 4.60 6.44 
Wired 0.12 0.20 0.30 0.41 0.57 0.94 1.31 2.18 
Column 1 2 3 4 5 6 i 8 9 


Notes to Table A-9.6.1.3.(1)F.: 

(1) The maximum hourly wind pressure with one chance in fifty of being exceeded in any one year, as provided in MMAH Supplementary 
Standard SB-1. 

(2) Maximum glass area values apply to IG units of two identical lites (annealed, heat-strengthened or tempered) spaced at 12.7 mm. 


A-Table 9.6.1.3. Glass in Doors. 


Maximum areas in Table 9.6.1.3. for other than fully tempered glazing are cut off at 1.50 m?, as this would be the practical limit 
after which safety glass would be required by Sentence 9.6.1.4.(2). 


A-9.7.3.2.(1)(a) Minimizing Condensation. 


The total prevention of condensation on the surfaces of fenestration products is difficult to achieve and, depending on the 

design and construction of the window or door, may not be absolutely necessary. Clause 9.7.3.2.(1)(a) therefore requires that 
condensation be minimized, which means that the amount of moisture that condenses on the inside surface of a window, door 

or skylight, and the frequency at which this occurs, must be limited. The occurrence of such condensation must be sufficiently 
rare, the accumulation of any water must be sufficiently small, and drying must be sufficiently rapid to prevent the deterioration of 
moisture-susceptible materials and the growth of fungi. 


A-9.7.4.2.(1) Standards Referenced for Windows, Doors and Skylights. 


Canadian Requirements in the Harmonized Standard 

In addition to referencing the Canadian Supplement, CSA A440S1, “Canadian Supplement to AAMA/WDMA/CSA 
101/1.S.2/A440, “NAFS - North American Fenestration Standard/Specification for Windows, Doors, and Skylights,’ the 
Harmonized Standard, AAMA/WDMA/CSA 101/1.S.2/A440, “NAFS - North American Fenestration Standard/Specification for 


» 


Windows, Doors, and Skylights,’ contains some Canada-specific test criteria. 


Standards Referenced for Excluded Products 

Clause 1.1, General, of the Harmonized Standard defines the limits to the application of the standard with respect to various 
types of fenestration products. A list of exceptions to the application statement identifies a number of standards that apply to 
excluded products. Compliance with those standards is not required by the Code; the references are provided for information 
purposes only. 


Label Indicating Performance and Compliance with Standard 
The Canadian Supplement requires that a product's performance ratings be indicated on a label according to the designation 
requirements in the Harmonized Standard and that the label include 

e design pressure, where applicable, 

e negative design pressure, where applicable, 

e water penetration test pressure, and 

e the Canadian air infiltration and exfiltration levels. 


be Ontario ri 


2012 BUILDING CODE FOR HOUSING Appendix A Div. B - A- 9.7.4.2. 


It should be noted that, for a product to carry a label in Canada, it must meet all of the applicable requirements of both the 
Harmonized Standard and the Canadian Supplement, including the forced entry requirements. 


Water Penetration Resistance 

For the various performance grades listed in the Harmonized Standard, the corresponding water penetration resistance test 
pressures are a percentage of the design pressure. For R-class products, water penetration resistance test pressures are 15% of 
design pressure. In Ontario, driving rain wind pressures (DRWP) have been determined for the locations listed in MMAH 
Supplementary Standard SB-1. 


To achieve equivalent levels of water penetration resistance for all locations, the Canadian Supplement includes a provision 

for calculating specified DRWP at the building site considering building exposure. Specified DRWP values are, in some cases, 
greater than 15% of design pressure and, in other cases, less than 15% of design pressure. For a fenestration product to comply 
with the Code, it must be able to resist the structural and water penetration loads at the building site. Reliance on a percentage 
of design pressure for water penetration resistance in the selection of an acceptable fenestration product will not always be 
adequate. Design pressure values are reported on a secondary designator, which is required by the Canadian Supplement to be 
affixed to the window. The DRWP given in the Canadian Supplement should be used for all products covered in the scope of 
the Harmonized Standard. 


Uniform Load Structural Test 

The Harmonized Standard specifies that fenestration products be tested at 150% of design pressure for wind (specified wind 
load) and that skylights and roof windows be tested at 200% of design pressure for snow (specified snow load). With the change 
in the 2006 Building Code to a 1-in-50 return period for wind load, a factor of 1.4 rather than 1.5 is now applied for wind. The 
Building Code has traditionally applied a factor of 1.5 rather than 2.0 for snow. Incorporating these lower load factors into the 
Code requirements for fenestration would better reflect acceptable minimum performance levels; however, this has not been 
done in order to avoid adding complexity to the Code, to recognize the benefits of Canada-US harmonization, and to recognize 
that differentiation of products that meet the Canadian versus the US requirements would add complexity for manufacturers, 
designers, specifiers and regulatory officials. 


Condensation Resistance 

The Harmonized Standard identifies three test procedures that can be used to determine the condensation resistance of windows 
and doors. Only the physical test procedure given in CSA A440.2, which is referenced in Table 9.7.3.3., can be used to establish 
Temperature Index (I) values. Computer simulation tools can also be used to estimate the relative condensation resistance of 
windows, but these methods employ different expressions of performance known as Condensation Resistance Factors (CR). I 
and CR values are not interchangeable. 

Where removable multiple glazing panels (RMGP) are installed on the inside of a window, care should be taken to hermetically 
seal the RMGP against the leakage of moisture-laden air from the interior into the cavity on the exterior of the RMGP because 
the moisture transported by the air could lead to significant condensation on the interior surface of the outside glazing, 


Basement Windows 

Clause 8.4.2, Basement Windows, of the Harmonized Standard refers to products that are intended to meet Code requirements 
for ventilation and emergency egress. The minimum test size of 800 mm x 360 mm (total area of 0.288 m7”) specified in the 
standard will not provide the minimum openable area required by the Code for bedrooms (i.e. 0.35 m? with no dimension less 
than 380 mm) and the means to provide minimum open area identified in the standard is inconsistent with the requirements of 
the Code (see Subsection 9.9.10. for bedroom windows). The minimum test size specified in the standard will also not provide 
the minimum ventilation area of 0.28 m? required for non-heating-season natural ventilation (see Article 9.32.2.2.). 


Greenhouse Windows 

Greenhouse-type windows feature a sloped, roof-like top portion, which is subjected to the same snow loads as roofs. The 
Canadian Supplement only applies the snow load calculation to skylights, which do not include greenhouse windows according 
to the definition for skylights given in the Canadian Supplement and the Harmonized Standard. Where such windows are used, 
it is recommended that snow loads on the top portion of the window be taken into account. 
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A-9.7.5.2.(1) Forced Entry Via Glazing in Doors and Sidelights. & 


There is no mandatory requirement that special glass be used in doors or sidelights, primarily because of cost. It is, however, 

a common method of forced entry to break glass in doors and sidelights to gain access to door hardware and unlock the door 
from the inside. Although insulated glass provides increased resistance over single glazing, the highest resistance is provided by 
laminated glass. Tempered glass, while stronger against static loads, is prone to shattering under high, concentrated impact loads. 


Laminated glass is more expensive than annealed glass and must be used in greater thicknesses. Figure A-9.7.5.2.(1) shows an 
insulated sidelight made of one pane of laminated glass and one pane of annealed glass. This method reduces the cost premium 
that would result if both panes were laminated. 


Consideration should be given to using laminated glazing in doors and accompanying sidelights regulated by Article 9.6.1.3., in 
windows located within 900 mm of locks in such doors, and in basement windows. 


Underwriters’ Laboratories of Canada have produced ULC-S332, “Burglary Resisting Glazing Material”, which provides a test 
procedure to evaluate the resistance of glazing to attacks by thieves. While it is principally intended for plate glass show windows, 
it may be of value for residential purposes. 


1 pe 6 mmlaminated glass 
1 pc 6 mm annealed glass 


spacer 


Figure A-9.7.5.2.(1) 
Combined Laminated / Annealed Glazing 


A-9.7.5.2.(2) Resistance of Doors to Forced Entry. 


This Sentence designates standard ASTM F476, “Test Methods for Security of Swinging Door Assemblies” as an alternate 
to compliance with the prescriptive requirements for doors and hardware. The annex to the standard provides four security 
classifications, with acceptance criteria, depending on the type of building and the crime rate of the area in which it is located. 
The Building Code has only specified Grade 10, the minimum level. The annex suggests the following guidelines be followed 
when selecting security levels for door assemblies: 
Grade 10: This is the minimum security level and is quite adequate for single-family residential buildings located in stable, 
low-crime areas. 
Grade 20: This is the low-medium security level and is designed to provide security for residential buildings located in 
average crime-rate areas and for apartments in both low and average crime-rate areas. 
Grade 30: This is the medium-high security level and is designed to provide security for residential buildings located in 
higher than average crime-rate areas or for small commercial buildings in average or low crime-rate areas. 
Grade 40: This is the high security level and is designed for small commercial buildings located in high crime-rate areas. 
This level could also be used for residential buildings having an exceptionally high incidence of semi-skilled 
burglary attacks. 


All these grades satisfy the Code and can be considered for use where a higher level of security is desired or warranted. 
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y A-9.7.5.2.(6) Door Fasteners. 


The purpose of the requirement for 30 mm screw penetration into solid wood is to prevent the door from being dislodged from the 
jamb due to impact forces. It is not the intent to prohibit other types of hinges or strikeplates that are specially designed to provide 
equal or greater protection. 


A-9.7.5.2.(8) Hinged Doors. 


Methods of satisfying this Sentence include either using non-removable pin hinges or modifying standard hinges by screw 
fastening a metal pin in a screw hole in one half of the top and bottom hinges. When the door is closed, the projecting portion of 
the pin engages in the corresponding screw hole in the other half of the hinge and then, even if the hinge pin is taken out, the door 
cannot be removed. 


A-9.7.5.3.(1) Resistance of Windows to Forced Entry. 


Although this Sentence only applies to windows within 2 m of adjacent ground level, certain house and site features, such as 
balconies or canopy roofs, allow for easy access to windows at higher elevations. Consideration should be given to specifying 
break-in resistant windows in such locations. 


This Sentence does not apply to windows that do not serve the interior of the dwelling unit, such as windows to garages, sun rooms 
or greenhouses, provided connections between these spaces and the dwelling unit are secure. 


One method that is often used to improve the resistance of windows to forced entry is the installation of metal “security bars”. 
However, while many such installations are effective in increasing resistance to forced entry, they may also reduce or eliminate the 
usefulness of the window as an exit in case of fire or other emergency that prevents use of the normal building exits. Indeed, unless 
such devices are easily openable from the inside, their installation in some cases would contravene the requirements of Article 

>) 9.9.10.1., which requires every bedroom that does not have an exterior door to have at least one window that is large enough and 
easy enough to open that it can be used as an exit in case of emergency. Thus an acceptable security bar system should be easy to 
open from the inside while still providing increased resistance to entry from the outside. 


A-9.8.4. Step Dimensions. 
The Code distinguishes three principal types of stair treads and uses the following terminology to describe them: 
e rectangular treads are found in straight-run flights; 


e angled treads are found in curved flights; 
e winders are a special type of angled tread described in Appendix Note A-9.8.4.5. See Figure A-9.8.4.A. 


RECTANGULAR 
TREADS ANGLED TREADS WINDERS 


Figure A-9.8.4.A. 
Types of Treads 


BS Articles 9.8.4.1. to 9.8.4.6. specify various dimensional limits for steps. Figure A-9.8.4.B illustrates the elements of a step and how 
these are to be measured. 
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fun: 
measured 
nosing to nosing 


Rae : p rise: 


measured 
nosing to nosing 


_ tread depth: 
measured nosing to riser 


top of nosing 
with rounded or 


/ bevelled edge 
‘I 6 mm to 14 mm 
Figure A-9.8.4.B. 


Elements of Steps and their Measurement 


A-9.8.4.5. Winders. © 


The safest method of incorporating a change in the direction of a stair is to use a landing. Within a dwelling unit, however, where 
occupants are familiar with their environment, winders are an acceptable method of reducing the amount of floor area devoted to 
the stair and have not been shown to be more hazardous than a straight run of steps. Nevertheless, care is required to ensure that 
winders are as safe as possible. Experience has shown that 30° winders are the best compromise and require the least change in 
the natural gait of the stair user; 45° winders are also acceptable, as they are wider. The Code permits winders to turn through any 
angle between 30° and 45°, inclusive. This allows winder-type stairs to change direction through any angle between 30° (1 winder) 
and 90° (2 or 3 winders). 


A-9.8.4.6.(1) Tread Projection and Leading Edge of Steps. 


A sloped or bevelled edge on nosings or leading edges of steps will make the tread more visible through light modelling. The 
sloped portion of the leading edge must not be too wide so as to reduce the risk of slipping of the foot. To reduce the risk of 
tripping, the leading edge must not reduce the effective tread depth to less than the required minimum tread depth less 15 mm. 
Similarly, the projection of the tread behind the nosing can also cause tripping, particularly during a person's ascent. Figure 
A-9.8.4.6, illustrates the various dimensional requirements stated in Sentence 9.8.4.6.(1). 


= minimum 
tread depth 
less 15 mm 
width of curved 
or beveled edge 
25mm 


Figure A-9.8.4.6. 
Tread Depth and Treatment of Leading Edge 
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9 A-9.8.6.3.(1) Dimensions of Landings. 


Figure A-9.8.6.3.(1) illustrates various landing configurations. 


(b) Landing turning through 
less than 30° 


> 30° and 


~ Dimensions: 


Stairs serving a single 
dwelling unit: 
Legend A interior = 860 mm 
—_ A exterior = 900 mm 
shal Hori B = width of stair 
anding area C = 230 mm 
CL = centre line D=370mm 
WL = walking line 


Stairs serving other than 
a single dwelling unit: 


A=1100 mm 
a hades B = width of stair 
(d) Landing turning through C = wicth of stair 
30° or more but less than 90° 
8 Figure A-9.8.6.3.(1) 
Landing Configurations 
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A-9.8.7.2. Continuity of Handrails. 


The guidance and support provided by handrails is particularly important at the beginning and end of ramps and flights of stairs 
and at changes in direction such as at landings and winders. 


The intent of the requirement in Sentence (1) for handrails to be continuous throughout the length of the stair is that the handrail 
be continuous from the bottom riser to the top riser of the stair. The required handrail may start back from the bottom riser only if 
it is supported by a newel post installed on the bottom tread. (See Figure A-9.8.7.2.) 


For stairs or ramps serving a single dwelling unit, the intent of the requirement in Sentence (2) for handrails to be continuous 
throughout the length of the flight is that the handrail be continuous from the bottom riser to the top riser of the flight. Once 
again, the required handrail may start back from the bottom riser only if it is supported by a newel post installed on this line. (See 
Figure A-9.8.7.2.) With regard to stairs serving a single dwelling unit, the handrail may terminate at landings. 


In the case of stairs within dwelling units that incorporate winders, the handrail should be configured so that it will in fact provide 
guidance and support to the stair user throughout the turn through the winder. 


interruption interruption permitted at interruption 
permitted door and at newel posts permitted 
at door at changes in direction at landing 


OR 
top top top top 
OR OR 
(a) Stair serving other than a single (b) Stair serving a single dwelling unit: 
dwelling unit: handrails continuous handrails continuous through length 
through length of stair of flight 
<— minimum extent of handrail where handrail See Article 9.8.7.1. to determine the 
is required number of handrails required. Some 


Stairs will require only one while some 


© newel post will require two or more. 


Figure A-9.8.7.2. 
Continuity of Handrails at the Top and Bottom of Stairs and Flights of Stairs 
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y A-9.8.7.3.(1) Termination of Handrails. 


Handrails are required to be installed so as not to obstruct pedestrian travel. To achieve this end, the rail should not extend so 
far into a hallway as to reduce the clear width of the hallway to less than the required width. Where the stair terminates in a 
room or other space, likely paths of travel through that room or space should be assessed to ensure that any projection of the 
handrail beyond the end of the stair will not interfere with pedestrian travel. As extensions of handrails beyond the first and last 
riser are not required in dwelling units [See Sentence 9.8.7.3.(2)] and as occupants of dwellings are generally familiar with their 
surroundings, the design of dwellings would not generally be affected by this requirement. 


Handrails are also required to terminate in a manner that will not create a safety hazard to blind or visually impaired persons, 
children whose heads may be at the same height as the end of the rail, or persons wearing loose clothing or carrying items that 
might catch on the end of the rail. One approach to reducing potential hazards is returning the handrail to a wall, floor or post. 
Again, within dwelling units, where occupants are generally familiar with their surroundings, returning the handrail to a wall, 
floor or post may not be necessary. For example, where the handrail is fastened to a wall and does not project past the wall into a 
hallway or other space, a reasonable degree of safety is assumed to be provided; other alternatives may provide an equivalent level 
of protection. 


A-9.8.7.3.(2) Handrail Extensions. 


As noted in Appendix Note A-9.8.7.2., the guidance and support provided by handrails is particularly important at the beginning 
and end of ramps and flights of stairs and at changes in direction. The extended handrail provides guidance and allows users to 
steady themselves upon entering or leaving a ramp or flight of stairs. Such extensions are particularly useful to visually-impaired 
persons, and persons with physical disabilities or who are encumbered in their use of the stairs or ramp. 


A-9.8.7.4. Height of Handrails. 


9 Figure A-9.8.7.4. illustrates how to measure handrail height. 


handrail 


vertical 
_--—— measurement 
of height 


straight line tangent 
to tread nosing 


Figure A-9.8.7.4. 
Measuring Handrail Height 
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A-9.8.7.5.(2) Handrail Sections. & 


Handrails are intended to provide guidance and support to stair users. To fulfil this intent, handrails must be “graspable”. 
Acceptable handrail sections include, but are not limited to, those shown in Figure A-9.8.7.5.(2). 


out 


ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 
30 - 50 mm NON-ROUND NON-ROUND SECTION WITH 
DIAMETER SECTION OF SECTION OF 55 mm CROSS-SECTION 
ROUND SECTION 100 - 155 mm 100 - 155 mm DIMENSION AND 
PERIMETER PERIMETER 155 mm PERIMETER 
Figure A-9.8.7.5.(2) 


Handrail Sections 


A-9.8.7.7. Attachment of Handrails. 


Handrails are intended to provide guidance and support to the stair user and to arrest falls. The loads on handrails may therefore 
be considerable. The attachment of handrails serving a single dwelling unit may be accepted on the basis of experience, structural 
design, or the prescriptive requirements of Sentence 9.8.7.7.(2). 


A-9.8.8.1. Required Guards. 


The requirements relating to guards stated in Part 9 are based on the premise that, wherever there is a difference in elevation of 
600 mm or more between two floors, or between a floor or other surface to which access is provided for other than maintenance 
purposes and the next lower surface, the risk of injury in a fall from the higher surface is sufficient to warrant the installation of 
some kind of barrier to reduce the chances of such a fall. A wall along the edge of the higher surface will obviously prevent such a 
fall, provided the wall is sufficiently strong that a person cannot fall through it. Where there is no wall, a guard must be installed. 
Because guards clearly provide less protection than walls, additional requirements apply to guards to ensure that a minimum level 
of protection is provided. These relate to the characteristics described in notes A-9.8.8.3., A-9.8.8.5.(1) and (2), A-9.8.8.5.(3) and 
A-9.8.8.6. 


Examples of such surfaces where the difference in elevation could exceed 600 mm and consequently where guards would be 
required include, but are not limited to, landings, porches, balconies, mezzanines, galleries, and raised walkways. Especially in 
exterior settings, surfaces adjacent to walking surfaces, stairs or ramps often are not parallel to the walking surface or the surface 
of the treads or ramps. Consequently, the walking surface, stair or ramp may need protection in some locations but not in others. 
(See Figure A-9.8.8.1.) In some instances, grades are artificially raised close to walking surfaces, stairs or ramps to avoid installing 
guards. This provides little or no protection for the users. That is why the requirements specify differences in elevation not only 
immediately adjacent to the construction but also for a distance of 1 200 mm from it by requiring that the slope of the ground be 
within certain limits. (See Figure A-9.8.8.1.) 


neg ; 34 
Ontario 


2012 BUILDING CODE FOR HOUSING Appendix A Div. B- A- 9.8.8.2. 


ee es Iii} slope is greater 
: ~ than 1in2 


Figure A-9.8.8.1. 
Required Locations of Guards 


A-9.8.8.1.(5) Height of Window Sills Above Floors or Ground. 


The primary intent of the requirement is to minimize the likelihood of small children falling significant heights from open 
windows. Reflecting reported cases, the requirement applies only to dwelling units and generally those located on the second floor 
or higher of residential or mixed use buildings where the windows are essentially free-swinging or free-sliding. 


Free-swinging or free-sliding means that a window that has been cracked open can be opened further by simply pushing on the 
openable part of the window. Care must be taken in selecting windows, as some with special operating hardware can still be 
opened further by simply pushing on the window. 


Casement windows with crank operators would be considered to conform to Clause (1)(b). To provide additional safety, where 
slightly older children are involved, occupants can easily remove the crank handles from these windows. Awning windows with 
scissor hardware, however, may not keep the window from swinging open once it is unlatched. Hopper windows would be affected 
only if an opening is created at the bottom as well as at the top of the window. The requirement will impact primarily on the use of 
sliding windows which do not incorporate devices in their construction that can be used to limit the openable area of the window. 


The 100 mm opening limit is consistent with widths of openings that small children can fall through. It is only invoked, however, 
where the other dimension of the opening is more than 380 mm. Again, care must be taken in selecting a window. At some 
position, scissor hardware on an awning window may break up the open area such that there is no unobstructed opening with 
dimensions greater than 380 mm and 100 mm. At another position, however, though the window is not open much more, the 
hardware may not adequately break up the opening. The 480 mm height off the floor recognizes that furniture is often placed 
under windows and small children are often good climbers. 


A-9.8.8.2. Loads on Guards. 


Guards must be constructed so as to be strong enough to protect persons from falling under normal use. Many guards installed 
in dwelling units or on exterior stairs serving one or two dwelling units have demonstrated acceptable performance over time. 
The loading specified in the first row of Table 9.8.8.2. is intended to be consistent with the performance provided by these guards. 
Guards constructed in accordance with MMAH Supplementary Standard SB-7 are deemed to meet the requirements of Article 
9,8:8.2. 


The load on guards within dwelling units, or on exterior guards serving not more than two dwelling units, is to be imposed over 

an area of the guard such that, where standard balusters are used and installed at the maximum 100 mm spacing permitted for 
required guards, 3 balusters will be engaged. Where the balusters are wider, only two may be engaged unless they are spaced closer 
together. Where the guard is not required, and balusters are installed more than 100 mm apart, fewer balusters may be required to 
carry the imposed load. 
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A-9.8.8.3. Minimum Heights. © 


Guard heights are generally based on the waist heights of average persons. Generally, lower heights are permitted in dwelling 
units because the occupants become familiar with the potential hazards, and situations which lead to pushing and jostling under 
crowded conditions are less likely to arise. 


A-9.8.8.5.(1) and (2) Risk of Falling Through Guards. 


The risk of falling through a guard is especially prevalent for children. Therefore, the requirements are stringent for guards in all 
buildings except industrial buildings, where children arc unlikely to be present except under strict supervision. 


A-9.8.8.5.(3) Risk of Children Getting Their Heads Lodged Between Balusters. 


The requirements to prevent children falling through guards also serve to provide adequate protection against this problem. 
However, guards are often installed where they are not required by the Code; i-e., in places where the difference in elevation is less 
than 600 mm. In these cases, there is no need to require the openings between balusters to be less than 100 mm. However, there 
is a range of openings between 100 mm and 200 mm in which children can get their heads stuck. Therefore, openings in this 
range are not permitted except in buildings of industrial occupancy, where children are unlikely to be present except under strict 
supervision. 


A-9.8.8.6. Risk of Children Climbing Over Guards. 


Guards are sometimes constructed with horizontal or near-horizontal members between balusters such that a ladder effect is 
achieved, This can be very tempting for young children to climb, thus exposing themselves to risk of falling over the guard. Such 
construction is not permitted for required guards in buildings of residential occupancy. 


A-9.9.10.1.(1) Bedroom Window Opening Areas and Dimensions. © 


Although the minimum opening dimensions required for height and width are 380 mm, a window opening that is 380 mm by 380 
mm would not comply with the minimum area requirements. (See Figure A-9.9.10.1.(1)) 


380 mm 


Fea 


592 mm 


0.35 m? 
Opening 


380 mm 


Area 


920 mm 


592 mm 


CASE “A” 


Case “A” conforms to nee 
the opening height and CASE “B CASE “C” 
width requirements but 
does not conform to the 

opening area requirements 


Cases “B” and “C” conform to 
the opening height, width, and 
area requirements 


Figure A-9.9.10.1.(1) 
Window Opening Areas and Dimensions 
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A-9.9.10.1.(2) Bedroom Window Height. 


Sentence 9.9.10.1.(2) requires every floor level which contains a bedroom to have at least one window or door to the exterior that 
is large enough and easy enough to open that it can be used as an exit in case of a fire. However, Article 9.9.10.1. does not set 

a maximum sill height for such a window in a basement area. It is recommended that the sills of windows intended for use as 
emergency exits from basement bedroom areas be not higher than 1.5 m above the floor. Sometimes it is difficult to avoid having 
the sill higher than this; e.g., skylights, windows in basement bedrooms. In these cases, it is recommended that access to the 
window be improved by some means such as built-in furniture installed below the window. (See Figure A-9.9.10.1.(2)) 


Figure A-9.9.10.1.(2) 
Built-in Furniture to Improve Access to a Window 


A-9.9.10.1.(5) Window Opening into a Window Well. 


Sentence 9.9.10.1.(5) specifies that there must be a minimum clearance of 550 mm in front of designated escape windows to allow 
persons to escape a basement bedroom in an emergency. This specified minimum clearance is consistent with the minimum 
required width for means of egress from a floor area (see Article 9.9.5.5.) and the minimum required width for path of travel on 
exit stairs (see Article 9.9.6.1.). It is considered the smallest acceptable clearance between the escape window and the facing wall 
of the window well that can accommodate persons trying to escape a bedroom in an emergency given that they are not moving 
straight through the window but must move outward and up, and must have sufficient space to change body orientation. 


Once this clearance is provided, no additional clearance is needed for windows with sliders, casements, or inward-opening 
awnings. However, for windows with outward-opening awnings, additional clearance is needed to provide the required 550 mm 
beyond the outer edge of the sash. (See Figure A-9.9.10.1.(5).) 


Depending on the likelihood of snow accumulation in the window well, it could be difficult — if not impossible — to escape in an 
emergency. The window well should be designed to provide sufficient clear space for a person to get out the window and then out 


the well, taking into account potential snow accumulation. 


Hopper windows (bottom-hinged operators) should not be used as escape windows in cases where the occupants would be 
required to climb over the glass. 
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Figure A-9.9.10.1.(5) 
Windows Providing a Means of Escape that Open into a Window Well. 


A-9.10.1.3.(8) Installation of Sprinkler, Standpipe and Hose Systems. 
Some provisions captured by the cross-reference to Part 3 go beyond the intended application of the cross-reference. 


In the context of the cross-reference, Subsections 3.2.5. and 3.2.9. apply only where sprinkler, standpipe or hose systems are & 
installed in a Part 9 building, whether the installation is voluntary or for the purpose of complying with the provisions in Part 9. 
Provisions in Part 3 that identify buildings or spaces in which these systems are to be installed do not apply. 


A-9.10.3.1.(1) Fire and Sound Resistance of Building Assemblies. 


The Tables found in MMAH Supplementary Standard SB-3 may be used to select building assemblies for compliance with Article 
9.10.3.1, and Subsection 9.11.2. Assembles not listed in those Tables are equally acceptable provided their fire and sound resistance 
can be demonstrated to meet the above-noted requirements on the basis of tests referred to in 9.10.3.1. and 9.11.1. or by using the 
data in MMAH Supplementary Standard SB-2. 


A-9.10.9.6.(1) Penetration of Fire-Rated Assemblies by Service Equipment. 


This Sentence, together with Article 3.1.9.1., is intended to ensure that the integrity of fire-rated assemblies is maintained where 
they are penetrated by various types of service equipment. 


For buildings regulated by the requirements in Part 3, fire stop materials used to seal openings around building services, such as 
pipes, ducts and electrical outlet boxes, must meet a minimum level of performance demonstrated by standard test criteria. 


This is different from the approach in Part 9. Because of the type of construction normally used for buildings regulated by the 
requirements in Part 9, it is assumed that this requirement is satisfied by the use of generic fire stop materials such as mineral wool, 


gypsum plaster or Portland cement mortar. 


Also, see Appendix Note A-3.1.9, 
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A-9.10.9.16.(4) Separation Between Dwelling Units and Garages. 


The gas-tight barrier between a dwelling unit and an attached garage is intended to provide reasonable protection from carbon 
monoxide and gasoline fumes entering the dwelling unit. Construction assemblies incorporating an air barrier system will 
perform adequately with respect to gas tightness, provided reasonable care is exercised where the wall or ceiling is pierced by 
building services, Where a garage is open to the adjacent attic space above the dwelling unit it serves, a gas-tight barrier in the 
dwelling unit ceiling will also provide protection. Unit masonry walls forming the separation between a dwelling unit and an 
adjacent garage should be provided with two coats of sealer or plaster or covered with gypsum wallboard on the side of the wall 
exposed to the garage. All joints must be sealed to ensure continuity of the barrier. (See also Sentences 9.25.3.3.(3) to (8).) 


Also, see Appendix Note A-3.1.9. 


A-9.10.12.4.(1) Protection of Overhang of Common Roof Space. 


area to be protected 


Figure A-9.10.12.4.(1) 
Protection of Overhang of Common Roof Space 


A-9.10.12.4.(3) Protection at Soffits. 


The materials required by this Sentence to be used as protection for soffit spaces in certain locations do not necessarily have to be 
the finish materials. They can be installed either behind the finishes chosen for the soffits or in lieu of these. 


A-9.10.15.1.(1) Application of Subsection 9.10.15. 


Subsection 9.10.15. applies to the spatial separation between buildings of residential occupancy where there is no dwelling 
unit above another dwelling unit. Such buildings include detached houses, semi-detached houses (doubles) and row houses, 
where there is no dwelling unit above another dwelling unit. The designer has the option of using either Subsection 9.10.14. 
or Subsection 9.10.15. for the determination of spatial separation requirements for these types of buildings. However, the 
requirements of these two subsections cannot be mixed. 
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A-9.10.15.4.(2) Staggered or Skewed Exposing Building Faces of Houses. & 


Studies at the National Fire Laboratory of the National Research Council have shown that, where an exposing building face is 
stepped back from the property line or is at an angle to the property line, it is possible to increase the percentage of glazing in those 
portions of the exposing building face further from the property line without increasing the amount of radiated energy that would 
reach the property line in the event of a fire in such a building. Figures A-9.10.15.4.(2)-A to A-9.10.15.4.(2)-C show how Sentences 
9,10.15.4.(1) and (2) could be applied to exposing building faces that are stepped back from or not parallel to the property line. 


The following procedure can be used to establish the maximum permitted area of glazed openings for such facades: 

1. Calculate the total area of the exposing building face, i.e. facade of the fire compartment, as described in the definition of 
exposing building face. 

2. Identify the portions into which the exposing building face is to be divided. It can be divided in any number of portions, 
not necessarily of equal size. 

3. Measure the limiting distance for each portion. The limiting distance is measured along a line perpendicular to the wall 
surface from the point closest to the property line. 

4, Establish the line in Table 9.10.15.4. from which the maximum permitted percentage area of glazed openings will be 
read. The selection of the line depends on the maximum area of exposing building face for the whole fire compartment, 
including all portions, as determined in Step 1. 

5. On that line, read the maximum percentage area of glazed openings permitted in each portion of the exposing building 
face according to the limiting distance for that portion. 

6. Calculate the maximum area of glazed openings permitted in each portion. The area is calculated from the percentage 
found applied to the area of that portion. 


Table 9.10.15.4. is used to determine the maximum area of glazed openings. Therefore, unglazed portions of doors need not be 
counted, as for other types of buildings. 


Property Line 


limiting distance 4 
=0.4m 


limiting distance? 
Exposing =1.2m 
Building Face: 
- Total length: 16.6 m 
- Height: 2.4 m 
- Total area: 

16.6 x 2.4 = 40 m? 


> 


limiting distance3 
=2.0m 


| 
| 
| 
| ; | 
7.6m m 
le oa i eae 
| | 


| | | | 
| | 
a pos eo aie l required | not required | not required | 
en ee required | not required | not required | 
ey Te |e | 
Permitted area of | 0 \3 x2.4x 0.07| Bx ork 04 eA eae ! | 


glazed openings l l = 0.50 m2 


Figure A-9.10.15.4.(2)-A 
Example of Determination of Criteria for the Exposing Building Face of a Staggered Wall of a House 
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Property Line 


Exposing 
Building Face: 
- Total length: 20.8 m 
- Height: 2.4 m 
- Total area: 
20.8 x 2.4 = 50 m? 


45 min fire-resistance 
rating 


Noncombustible 
cladding 


Permitted % of 
glazed openings 


Permitted area of 
glazed openings 
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oe ee. °F 
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required 
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0% 
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= 0.58 m 
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= 462m 
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: 
Be be 
| | 
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| | 
| | 


| 
| 
| | 
required not required | not required not required 
| required | not required | not required | not required | 
| 0% =| 8%" | 28%'") | 100% | 
Miele | 5.0x 2.4 x 0.08 | 7.0x2.4x0.28 | 3.0x2.4x1.0 
| | = 0.96 m? = 4.70 m? | = 7.2 m? 
Figure A-9.10.15.4.(2)-B 


Example of Determination of Criteria for the Exposing Building Face of a Skewed Wall of a House With 


Note to Figure A-9.10.15.4.(2)-B: 

(1) To simplify the calculations, choose the column for the lesser limiting distance nearest to the actual limiting distance. Interpolation for 
limiting distance is also acceptable and may result in a slightly larger permitted area of glazed openings. Interpolation can only be used 
for limiting distances greater than 1.2 m. 


Some Arbitrary Division of the Wall 
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| Property Line 


limiting distancez = 0.62 m 


— limiting distancez = 1.2 m 


Exposing limiting 
Building Face: distance4 
- Total length: 20.8 m =6.4m 
- Height: 2.4 m 
- Total area: | hale 
20.8 x 2.4 = 50 m?* . | limiting 
« >| distances 
| | | | =9.3m 
| Be | 
| | | | 
| | | | 
| asthirnie-esistuea he | | 
Ae sci hotest > | required required not required | not required | not required 
Noncombustible : not’ ; A pete 
cladding | required required not required | not required | not required 
Permitted % of | 0% 10% 7% | 57 %!1) | 100% 
glazed openings | 
Permitted area of | 0 | 0 | 9.0 x 2.4 x 0.07 | 5.0 x 2.4 x 0.57 | 2.0x2.4x 1.0 
glazed openings | | | = 1.51 m? | =6.84m? | =4.8 m? 
Figure A-9.10.15.4.(2)-C 
Example of Determination of Criteria for the Exposing Building Face of a Skewed Wall of a House With a 
Different Arbitrary Division of the Wall 


Note to Figure A-9.10.15.4.(2)-C: 

(1) To simplify the calculations, choose the column for the lesser limiting distance nearest to the actual limiting distance. Interpolation for 
limiting distance is also acceptable and may result in a slightly larger permitted area of glazed openings. Interpolation can only be used 
for limiting distances greater than 1.2 m. 


A-9.10.19.3.(1) Location of Smoke Alarms. 


Statistics have shown that next to kitchen fires, fires originating in bedrooms within dwelling units account for the second highest 
causes of fire deaths in homes. 


The requirement for smoke alarms in sleeping rooms (bedrooms) provides early detection and warning of fires originating in 
sleeping rooms. Smoke alarms located outside sleeping rooms are required as they are better capable of detecting a fire originating 
outside of the room. 


A smoke alarm is not required on each level in a split-level dwelling unit as each level does not count as a separate storey. 
Determine the number of storeys in a split-level dwelling unit and which levels are part of which storey as follows: 

1. establish grade, (See definition of “grade” in Sentence 1.4.1.2.(1) of Division A.); 

2. identify the first storey, (See definition of “first storey” in Sentence 1.4.1.2.(1) of Division A.); 

3. identify the basement, (See definition of “basement” in Sentence 1.4.1.2.(1) of Division A.); 

4, identify the second storey and, where applicable, the third storey. 
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Additional Smoke Alarms Outside of Sleeping Areas 

As a minimum, one smoke alarm is required to be installed on each storey, preferably on the upper level of each one. As noted 
above, however, when the dwelling unit contains more than one sleeping area, a smoke alarm must be installed to serve each 
area. Where the sleeping areas are on two levels of a single storey in a split-level dwelling unit, an additional smoke alarm must 
be installed so that both areas are protected. See Figure A-9.10.19.3.(1). 


on 


Upper 2nd storey 
(with sleeping area) 


Lower 2nd storey 
(with sleeping area) 


Not more 
than 2m 


an Grade 
basement LA 


gO ine 0? aF as 


SSE SERe MEME ee sastastaatastectastactastectacthcstie ba botborbe ta toe botbo bobarbototctnnnis, (©) = smoke alarm 


ofa fe te fe fe 


Figure A-9.10.19.3.(1) 
Two-Storey Split-Level Building 


Notes to Figure A-9.10.19.3.(1): 
(1) One smoke alarm required lor each of the basement, first storey and second storey. 
(2) An additional smoke alarm is required on the lower level of the second storey outside the sleeping rooms 


A-9.10.19.1.(3) Smoke Alarms with Visual Alarm Component. 


Visual smoke alarms can alert people who are deaf, deafened or hard of hearing to the presence of smoke in the dwelling just as 
the alarm sound provides an alert to people with no or low vision or who are sighted. The visual alarm provides an extra level of 
safety alerts to building residents. 


The visual alarm component may be integrated or an add-on to the smoke alarm and is not required to be on battery backup. The 


visual component includes a strobe light that needs to meet certain requirements including light intensity, flash rate, and colour in 
order that the light does not trigger seizures. 


A-9.10.19.3.(3) Smoke Alarms with Visual Alarm Component. 

Visual smoke alarms can alert people who are deaf, deafened or hard of hearing to the presence of smoke in the dwelling just as 
the alarm sound provides an alert to people with no or low vision or who are sighted. The visual alarm provides an extra level of 
safety alerts to building residents. 

The visual alarm component may be integrated or an add-on to the smoke alarm and is not required to be on battery backup. The 


visual component which includes a strobe light that needs to meet certain requirements for light intensity, flash rate, etc. in order 
that the light does not trigger seizures. 


A-9.10.20.3.(1) Fire Department Access Route Modification. 


In addition to other considerations taken into account in the planning of fire department access routes, special variations could be 
permitted for a house or residential building that is protected with an automatic sprinkler system. The sprinkler system must be 
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designed in accordance with the appropriate NFPA standard and there must be assurance that water supply pressure and quantity 6G 
are unlikely to fail. These considerations could apply to buildings that are located on the sides of hills and are not conveniently 
accessible by roads designed for fire fighting equipment and also to infill housing units that are located behind other buildings on a 


given property. 
A-9.11.1.1.(1) Sound Transmission Class Ratings. 


The specified STC rating of 50 is considered the minimum acceptable value, but many builders prefer to design for STC 55 or more 
in high quality accommodation. 


Another reason to choose assemblies rated higher than STC 50 is that the STC ratings of assemblies are based on laboratory tests, 
but the sound transmission of any assembly as constructed in the field may be significantly less than its rating. This can be due 

to sound leaks, departures from design, poor workmanship or indirect (flanking) transmission paths overlooked in design. To 
provide a margin of safety to compensate for these, builders often select wall and floor systems that have been rated at least 5 points 
higher than the design STC rating in laboratory tests. 


Sound leaks can occur where one wall meets another, the floor, or the ceiling. Leaks may also occur where the wall finish is cut 
for the installation of equipment or services. Avoid back-to-back electrical outlets or medicine cabinets. Carefully seal cracks or 
openings so structures are effectively airtight. Apply sealant below the plates in stud walls, between the bottom of drywall sheets 
and the structure behind, around all penetrations for services and, in general, wherever there is a crack, a hole or the possibility of 
one developing. Sound-absorbing material inside a well-designed wall decreases sound transmission. It has another advantage; it 
also helps to reduce the effects of leaks due, perhaps, to poor workmanship. 


Indirect or flanking transmission arises where the parts of a building are rigidly connected together and where cavities in hollow 

walls or floors, or continuous lightweight layers connect apartments. Sound travels in cavities, as vibration along surfaces and 

through walls, ceilings and floors to adjacent rooms. Many paths other than the direct one through the party wall or floor may 

be involved. To achieve good sound insulation, transmission along flanking paths must be minimized by introducing breaks and ® 
resilient connections in the construction. Some examples of bad and good details are shown in Figure 9.11.1.1.(1). 
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Figure A-9.11.1.1.(1) 
Cross Section Through Wall/floor Junctions Impact Noise 


Changes to construction should not be made without consultation with someone competent in the field of acoustical design. 
Adding extra layers of drywall to walls in an attempt to reduce sound transmission, can actually increase it if done incorrectly. 
For example, attaching drywall on resilient channels directly to an existing wall or ceiling usually increases low frequency sound 
transmission. Adding an additional layer of drywall inside a double layer wall will also seriously increase sound transmission. 
Adding blocking inside walls to reduce the risk of fire spread should be done so it does not increase vibration transmission from 
one part of a wall or floor to the other. 


To verify that acoustical privacy is being achieved, a field test can be done at an early stage in the construction; ASTM E336, 
“Measurement of Airborne Sound Attenuation Between Rooms in Buildings” will give a complete measurement. A simpler 

and less expensive method is ASTM E597, “Determining a Single Number Rating of Airborne Sound Insulation in Multi Unit S 
Building Specifications”. The rating provided by this test is usually within 2 points of the STC obtained from ASTM E336. It 

is useful for verifying performance and finding problems during construction. Alterations can then be made prior to project 

completion. 
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Impact Noise 

Section 9,11. has no requirements for control of impact noise transmission. Footstep and other impacts can cause severe 
annoyance in multi-family residences. Builders concerned about quality and reducing occupant complaints will ensure that 
floors are designed to minimize impact transmission. A recommended criterion is that bare floors (tested without a carpet) 
should achieve an impact insulation class (IIC) of 55. Some lightweight floors that satisfy this requirement may still cause 
complaints about low frequency impact noise transmission. Adding carpet to a floor will always increase the IIC rating but 
will not necessarily reduce low frequency noise transmission. Good footstep noise rejection requires fairly heavy floor slabs or 
floating floors. 

Most frequently used methods of test for impact noise are ASTM E492, “Laboratory Measurement of Impact Sound 
Transmission Through Floor-Ceiling Assemblies Using The Tapping Machine’, or ASTM E1007, “Field Measurement of 
Tapping Machine Impact Sound Transmission Through Floor-Ceiling Assemblies and Associated Support Structures”. 


Machinery Noise 
Elevators, garbage chutes, plumbing, fans, and heat pumps are common sources of noise in buildings. To reduce annoyance 


from these, they should be placed as far as possible from sensitive areas. Vibrating parts should be isolated from the building 
structure using resilient materials such as neoprene or rubber. 


A-Table 9.12.2.2. Minimum Depths of Foundations. 


The requirements for clay soils or soils not clearly defined are intended to apply to those soils that are subject to significant volume 
changes with changes in moisture content. 


A-9.12.2.2.(2) Depth and Insulation of Foundations. 


ROR 


‘\ ‘\ 


(a) Insulated in a manner allowing heat flow 
to the soil beneath the footings 


Figure A-9.12.2.2.(2) 
Foundation Insulation and Heat Flow to Footings 
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A-9.12.3.3.(1) Deleterious Material in Backfill. ¢ 


The deleterious debris referred to in this provision includes, but is not limited to: 
¢ organic material and other material subject to decomposition and compaction, which could have an adverse effect on 
grading around the building, 
e materials that will off-gas and have the potential to pose a health hazard, and 
e materials that are incompatible with materials used in the foundations, footings, drainage materials or components, or 
other elements of the building whose required performance would be adversely affected. 


A-9.13.2.6. Protection of Interior Finishes from Moisture. 


Excess water from cast-in-place concrete and ground moisture tends to migrate toward interior spaces, particularly in the spring 
and summer. Where moisture-susceptible materials, such as finishes or wood members, are in contact with the foundation wall, 
the moisture needs to be controlled by installing a moisture barrier on the interior surface of the foundation wall that extends from 
the underside of the interior finish up the face of the wall to a point just above the level of the ground outside. 


The reason the moisture barrier on the interior surface of the foundation wall must be terminated near ground level is to allow 

any moisture that finds its way into the finished wall cavity from the interior space (through leaks in the air or vapour barrier) 

to diffuse to the exterior. If the vapour permeance of dampproofing membranes or coatings exceeds 170 ng/(Paesem”), such 
moisture barriers may be carried full height; if their vapour permeance is less than that, this moisture risks being trapped on the 
interior surface of the moisture barriers. The permeance limit corresponds to the lower limit for breather-type membranes, such as 
asphalt-impregnated sheathing paper. 


Some insulation products can also be used to protect interior finishes from the effects of moisture. They have shown acceptable 
performance when applied over the entire foundation wall because, in this case, they also provide vapour barrier and moisture 

barrier functions and possibly also the air barrier function. Where a single product provides all these functions, there is no risk of 
trapping moisture between two functional barriers with low water vapour permeance. © 


A-9.13.2.7.(1) and (2) Polyethylene Under Slabs-on-Ground. 


Finishing a concrete slab placed directly on polyethylene can, in many cases, cause problems for the inexperienced finisher. A rule 
of finishing, whether concrete is placed on polyethylene or not, is to never finish or “work” the surface of the slab while bleed water 
is present or before all the bleed water has risen to the surface and evaporated. If finishing operations are performed too early, 
such as before all the bleed water has risen and evaporated, surface defects such as blisters, crazing, scaling and dusting can result. 
This is often the case with slabs placed directly on polyethylene. The amount of bleed water that may come to the surface and the 
time required for this to happen is increased from that of a slab placed on a compacted granular base. The excess water in the mix 
from the bottom portion of the slab cannot bleed downward and out of the slab and be absorbed into the granular material below, 
because of the polyethylene. Therefore, all bleed water, including that from the bottom of the slab, must now rise through the slab 
to the surface. Quite often in such cases, finishing operations are begun too soon and surface defects result. 


One solution that is often suggested is to place a layer of sand between the polyethylene and the concrete. However, this is not an 
acceptable solution for the following reason: it is unlikely that the polyethylene will survive the slab pouring process entirely intact. 
Nevertheless, the polyethylene will still be effective in retarding the flow of soil gas if it is in intimate contact with the concrete; soil 
gas will only be able to penetrate where a break in the polyethylene coincides with a crack in the concrete. The majority of concrete 
cracks will probably be underlain by intact polyethylene. On the other hand, if there is an intervening layer of a porous medium, 
such as sand, soil gas will be able to travel laterally from a break in the polyethylene to the nearest crack in the concrete and the 
total system will be much less resistant to soil gas penetration. 


To reduce and/or control the cracking of concrete slabs, it is necessary to understand the nature and causes of volume changes of 
concrete and in particular those relating to drying shrinkage. The total amount of water in a mix is by far the largest contributor 

to the amount of drying shrinkage and resulting potential cracking that may be expected from a given concrete. The less total 

amount of water in the mix, the less volume change (due to evaporation of water), which means the less drying shrinkage that 

will occur. To lessen the volume change and potential cracking due to drying shrinkage, a mix with the lowest total amount of &S 
water that is practicable should always be used. To lower the water content of a mix, superplasticizers are often used to provide 

the needed workability of the concrete during the placing operation. High water/cementing materials ratio concretes usually have 
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3) high water content mixes. They should be avoided to minimize drying shrinkage and cracking of the slab. The water/cementing 
materials ratio for slabs-on-ground should be no higher than 0.55. 


A-9.13.4. Exclusion of Soil Gas. 


Outdoor air entering a dwelling through above-grade leaks in the building envelope normally improves the indoor air quality in 
the dwelling by reducing the concentrations of pollutants and water vapour. It is only undesirable because it cannot be controlled. 
On the other hand, air entering a dwelling through below-grade leaks in the envelope may increase the water vapour content of 
the indoor air and may also bring in a number of pollutants which it picks up from the soil. This mixture of air, water vapour and 
pollutants is sometimes referred to as “soil gas”. One pollutant often found in soil gas is radon. 


Radon is a colourless, odourless, radioactive gas that occurs naturally as a result of the decay of radium. It is found to varying 
degrees as a component of soil gas in all regions of Canada and is known to enter dwelling units by infiltration into basements and 
crawl spaces. The presence of the decay products of radon in sufficient quantity can lead to increased risk of lung cancer. 


The potential for high levels of radon infiltration is very difficult to evaluate prior to construction and thus a radon problem 
may only become apparent once the building is completed and occupied. MMAH Supplementary Standard SB-9 requires the 
application of certain radon exclusion measures in dwellings where methane or radon gasses are known to be a problem. 


The principal method of resisting the ingress of all soil gases, a resistance which is required for all buildings (see 

Sentence 9.13.4.2.(1)), is to seal the interface between the soil and the occupied space, so far as is reasonably practicable. 

Sections 9.18. and 9.25. contain requirements for air and soil gas barriers in assemblies in contact with ground, including those in 
crawl spaces. Providing control joints to reduce cracking of foundation walls and airtight covers for sump pits (see Section 9.14.) 
are other measures that can help achieve this objective. The requirements provided in Subsection 9.25.3, are explained in 
Appendix Notes A-9.25,3.4. and 9.25,3.6. and A-9.25.3.6.(2) and (3). 


) The principal method of excluding radon is to ensure that the pressure difference across the ground space interface is positive (i.e., 
towards the outside) so that the inward flow of radon through any remaining leaks will be minimized. The requirements provided 
in Article 9.13.4.3. are explained in Appendix Note A-9.13.4.3. 


A-9.14.2.1.(2) Insulation Applied to the Exterior of Foundation Walls. 


In addition to the prevention of heat loss, some types of mineral fibre insulation, such as rigid glass fibre, are installed on the 
exterior of basement walls for the purpose of moisture control. This is sometimes used instead of crushed rock as a drainage 
layer between the basement wall and the surrounding soil in order to facilitate the drainage of soil moisture. Water drained by 
this drainage layer must be carried away from the foundation by the footing drains or the granular drainage layer in order to 
prevent it from developing hydro-static pressure against the wall. Provision must be made to permit the drainage of this water 
either by extending the insulation or crushed rock to the drain or by the installation of granular material connecting the two. The 
installation of such drainage layer does not eliminate the need for normal waterproofing or dampproofing of walls as specified in 
Section 9.13. 


A-9.15.1.1. Application of Footing and Foundation Requirements to Decks and 
Similar Structures. 


Decks, balconies, verandas and similar platforms that are attached to a building or that have an area greater than 10 m’ are, by 
definition, considered as buildings or parts of buildings. Consequently, they are subject to the requirements in Section 9.15. 


A-9.15.1.1.(1)(c) and A-9.20.1.1.(1)(b) Flat Insulating Concrete Form Walls. 


Insulating concrete form (ICF) walls are concrete walls that are cast into polystyrene forms, which remain in place after the 
concrete has cured. Flat ICF walls are solid ICF walls where the concrete is of uniform thickness over the height and width of 


- the wall. 
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A-9.15.2.4.(1) Preserved Wood Foundations - Design Assumptions. @ 


Tabular data and figures in CAN/CSA-S406, “Construction of Preserved Wood Foundations” are based upon the general principles 
provided in CAN/CSA-O86.1, “Engineering Design in Wood” with the following assumptions: 
e soil bearing capacity: 75 kPa or more, 


e clear spans for floors: 5 m or less, 
e floor loadings: 1.9 kPa for first floor and suspended floor, and 1.4 kPa for second storey floor, 
e foundation wall heights: 2.4 for slab floor foundation, 3.0 m for suspended wood floor foundation, 
e top of granular layer to top of suspended wood floor: 600 mm, 
e lateral load from soil pressure: equivalent to fluid pressure of 4.7 kPa per metre of depth, 
e ground snow load: 3 kPa, 
e basic snow load coefficient: 0.6, 
e roof loads are carried to the exterior wall, 
e dead loads: 
roof 0.50 kPa 
floor 0.47 kPa 
wall (with siding) 0.32 kPa 
wall (with masonry veneer) 1.94 kPa 
foundation wall 0.27 kPa 
partitions 0.20 kPa 


A-9.15.3.4.(2) Footing Sizes. 


The footing sizes in Table 9.15.3.4. are based on typical construction consisting of a roof, not more than 3 storeys, and centre 
bearing walls or beams. For this reason, Clause 9.15.3.3.(1)(b) stipulates a maximum supported joist span of 4.9 m. 


It has become common to use flat wood trusses or wood I-joists to span greater distances in floors of small buildings. Where these © 
spans exceed 4.9 m, minimum footing sizes may be based on the following method: 

(a) Determine for each storey the span of joists that will be supported on a given footing. Sum these lengths (sum, ). 

(b) Determine the product of the number of storeys times 4.9 m (sum,). 

(c) Determine the ratio of sum,, to sum,. 

(d) Multiply this ratio by the minimum footing sizes in Table 9.15.3.4. to get the required minimum footing size. 


Example: A 2-storey house is built using wood I-joists spanning 6 m. 
(a) sum,=6+6=12m 
(b) sum, =4.9x2=9.8m 
(c) ratio sum,/sum, = 12/9.8 = 1.22 
(d) required minimum footing size = 1.22 x 350 mm (minimum footing size provided in Table 9.15.3.4.) = 427 mm. 


A-9.16.4.3.(1) Thickness. 


Depressions and ridges often develop at the soil surface or granular base from construction activity prior to the placement of a 
concrete slab. Allowances for such irregularities in the base must be recognized. A maximum tolerance of -10 mm is permitted 
provided the minimum slab thickness at any point is not less than 65 mm and the mean thickness of the concrete slab (exclusive of 
topping) is 75 mm, as shown in Figure A-9.16.4.3.(1). 
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2) Minimum slab dimension 


Average Slab Dimension 65 mm 
not less than 75 mm 


Figure A-9.16.4.3.(1) 
Mean Thickness of Concrete Slabs 


A-9.17.2.2.(2) Lateral Support of Columns. 


Because the Building Code does not provide prescriptive criteria to describe the minimum required lateral support, structures are 
limited to those that have demonstrated effective performance over time and those that are designed according to Part 4. Verandas 
on early 20th century homes provide one example of structures whose floor and roof are typically tied to the rest of the building 

9 to provide effective lateral support. Large decks set on tall columns, however, are likely to require additional lateral support even 
where they are connected to the building on one side. 


A-9.17.3.4. Design of Steel Columns. 


The permitted live floor loads of 2.4 kPa and the spans described for steel beams, wood beams and floor joists are such that the 
load on columns could exceed 36 kN, the maximum allowable load on columns prescribed in CAN/CGSB-7.2, “Adjustable Steel 
Columns”. In the context of Part 9, loads on columns are calculated from the supported area times the live load per unit area, using 
the supported length of joists and beams. The supported length is half of the joist spans on each side of the beam and half the 
beam span on each side of the column. 


Dead load is not included based on the assumption that the maximum live load will not be applied over the whole floor. Designs 
according to Part 4 must consider all applied loads. 


A-9.18.7.1.(3) Protection of Ground Cover in Warm Air Plenums. 


The purpose of the requirement is to protect combustible ground cover from smoldering cigarette butts that may drop through air 
registers. The protective material should extend beyond the opening of the register and have up-turned edges, as a butt may be 
deflected sideways as it falls. 


A-9.19.1.1.(1) Venting of Attic and Roof Spaces. 


Controlling the flow of moisture by air leakage and vapour diffusion into roof and attic spaces is necessary to limit moisture- 
induced deterioration. Given that imperfections normally exist in the vapour barriers and air barrier systems, recent research 
indicates that venting of roof and attic spaces is generally still required. The exception provided in Article 9.19.1.1. recognizes 
that some specialized ceiling-roof assemblies, such as those used in some factory-built buildings, have, over time, demonstrated 

e that their construction is sufficiently tight to prevent excessive moisture accumulation. In these cases, ventilation would not be 
required. 
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A-9.19.2.1.(2) Attic Access Openings. 6 


The dimensions for attic access as provided for in the Building Code are minimum dimensions. Where a fuel fired appliance is 
to be located in the attic, a larger attic access opening shall be provided in conformance with the Gas Utilization Code or other 
applicable installation code. 


A-9.20.1.2. Seismic Zones. 
Information on seismic zones for various localities can be found in MMAH Supplementary Standard SB-1. 
A-9.20.5.1.(1) Masonry Support. 


Masonry veneer must be supported on a stable structure in order to avoid cracking of the masonry due to differential movement 
relative to parts of the support. Wood framing is not normally used as a support for the weight of masonry veneer because of its 
shrinkage characteristics. Where the weight of masonry veneer is supported on a wood structure, as is the case for the preserved 
wood foundations referred to in Sentence 9.20.5.1.(1) for example, measures must be taken to ensure that any differential 
movement that may be harmful to the performance of masonry is minimized or accommodated. The general principle stated in 
Article 9.4.1.1., however, makes it possible to support the weight of masonry veneer on wood framing, provided that engineering 
design principles prescribed in Part 4 are followed to ensure that the rigidity of the support is compatible with the stiffness of the 
masonry being supported and that differential movements between the support and masonry are accommodated. 


A-Table 9.20.5.2.C. Steel Beams Supporting Masonry Veneer. 
Design Assumptions 
1. Density of Veneer: 


e Brick = 18.9 kN/m? 
e Limestone or Sandstone = 22.62 kN/m? 


2. Dead Load of Veneer: 
¢ 70 mm Brick = 0.070 x 18.9 = 1.32 kPa 
e 89 mm Brick = 0.089 x 18.9 = 1.68 kPa 
e 100 mm Stone = 0.10 x 22.62 = 2.26 kPa 


3. Design Standards: 
e CSA $304,1-94, “Masonry Design for Buildings (Limit States Design)” 
¢ CSA S16.1-94, “Limit States Design of Steel Structures” 


4, Design Assumptions - Steel Angles in Table 9.20.5.2.B.: 
e For angle sizes (150 x 90 x 10; 150 x 90 x 13; 150 x 100 x 13; 180 x 100 x 10; 180 x 100 x 13) 
¢ Mid-span deflection limited to span/700 as per Note (6) of Table 9.20.5.2.A. in the Building Code. 
¢ Arch action of the brick veneer is assumed, which means that all brick weight within a 45 degree angle of the edge of the 
opening is not considered in the design of the lintel. 
¢ The steel yield strength is 300 MPa. 
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») 5. Design Assumptions - Steel Wide Flange Beams in Table 9.20.5.2.C.: 
¢ Mid-span deflection limited to span/700 as per Note (6) of Table 9.20.5.2.A in the Building Code for the brick load only. 

¢ Mid-span deflection limited to span/600 as per Clause 6.3.5.1 of CSA $304.1 for brick weight plus roof live load 
(see below). 

¢ Arch action of the brick veneer is assumed, which means that all brick weight within a 45 degree angle of the edge of the 
opening is not considered in the design of the lintel. 

¢ The beam is designed for a roof live load of 2.3 KN/m. This is to account for the fact that the steel beam will typically 
support a wood stud wall and a gable truss or outlook rafters as well as the brick veneer. 

e The beam is considered to be laterally unsupported along its length since it does not support a floor. 

e The beam is supported by steel columns at each end. 

e The steel yield strength is 300 MPa. 


A-9.20.8.5. Distance from Edge of Masonry to Edge of Supporting Members. 


30 mm maximum for hollow units 
not less than 90 mm wide 
12 mm maximum for hollow units 
less than 90 mm wide 
1/3 of veneer width for solid units 


Figure A-9.20.8.5. 
Maximum Projection of Masonry Beyond its Support 


A-9.20.12.2.(2) Corbelling of Masonry Foundation Walls. 
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Maximum Corbel Dimensions 
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A-9.20.13.9.(3) Dampproofing of Masonry Walls. C 


The reason for installing sheathing paper behind masonry walls is to prevent rainwater from reaching the interior finish if it should 
leak past the masonry. The sheathing paper intercepts the rainwater and leads it to the bottom of the wall where the flashing 
directs it to the exterior via weep holes. If the insulation is a type that effectively resists the penetration of water, and is installed 

so that water will not collect behind it, then there is no need for sheathing paper. If water that runs down between the masonry 
and the insulation is able to leak out at the joints in the insulation, such insulation will not act as a substitute for sheathing paper. 

If water cannot leak through the joints in the insulation but collects in cavities between the masonry and insulation, subsequent 
freezing could damage the wall. Where sheathing paper is not used, therefore, the adhesive or mortar should be applied to form a 
continuous bond between the masonry and the insulation. If this is not practicable because of an irregular masonry surface, then 
sheathing paper is necessary. 


A-9.21.1.2.(1) Factory-Built Chimneys. 


Certain solid-fuel burning appliances may be connected to factory-built chimneys other than those specified in 
Sentence 9.21.1.2.(1) if tests show that the use of such a chimney will provide an equivalent level of safety, as an alternative solution 
pursuant to Section 2.1. of Division C. 


A-9.21.3.6.(2) Metal Chimney Liners. 


Masonry chimneys with metal liners may be permitted to serve solid-fuel burning appliances if tests show that such liners will 
provide an equivalent level of safety, as an alternative solution pursuant to Section 2.1. of Division C. 


A-9.21.4.4.(1) Location of Chimney Top. 


| 900 mm min. a ae than 3m © 
3 ot 600 mm min. 


900 mm min. 


Figure A-9.21.4.4.(1) 
Vertical and Horizontal Distance from Chimney Top to Roof 


A-9.21.4.5.(2) Lateral Support for Chimneys. 

Where a chimney is fastened to the house framing with metal anchors, in accordance with CAN/CSA-A370, “Connectors for 
Masonry’, it is considered to have adequate lateral support. The portion of the chimney stack above the roof is considered as free 
standing and may require additional lateral support. 


A-9.21.5.1.(1) Clearance from Combustible Materials. 


For purposes of this Sentence, an exterior chimney can be considered to be one which has at least one surface exposed to the 
outside atmosphere or unheated space over the majority of its height. All other chimneys should be considered to be interior. S&S 
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A-9.23.1.1. Structural Framing Systems Other than Light 
Wood-Frame Construction. 


The prescriptive requirements in Section 9.23. apply only to standard light wood-frame construction. Other structural framing 
systems, such as post, beam and plank construction, plank frame wall construction, and log construction must be designed in 
accordance with Part 4. 


A-9.23.1.1.(1) Application of Section 9.23. 


In previous editions of the Code, Sentence 9.23.1.1.(1) referred to “conventional” wood-frame construction. Over time, 
conventions have changed and the application of Part 9 has expanded. 


The prescriptive requirements provided in Section 9.23. still focus on lumber beams, joists, studs and rafters as the main 
structural elements of “wood-frame construction”. The requirements recognize - and have recognized for some time - that walls 
and floors may be supported by components made of material other than lumber; for example, by foundations described in 
Section 9.15. or by steel beams described in Article 9.23.4.3. These components still fall within the general category of wood- 
frame construction. 


With more recent innovations, alternative structural components are being incorporated into wood-frame buildings. Wood 
I-joists, for example, are very common. Where these components are used in lieu of lumber, the requirements in Section 9.23. 
that specifically apply to lumber joists do not apply to these components: for example, limits on spans and acceptable locations 
for notches and holes. However, requirements regarding the fastening of floor sheathing to floor joists still apply, and the use of 
wood I-joists does not affect the requirements for wall or roof framing. 


Similarly, if steel floor joists are used in lieu of lumber joists, the requirements regarding wall or roof framing are not affected. 


Conversely, Sentence 9.23.1.1.(1) precludes the installation of pre-cast concrete floors on wood-frame walls since these are not 
“generally comprised of ... small repetitive structural members ... spaced not more than 610 mm o.c.” 


Thus, the reference to “engineered components” in Sentence 9.23.1.1.(1) is intended to indicate that, where an engineered 
product is used in lieu of lumber for one part of the building, this does not preclude the application of the remainder of Section 
9,23. to the structure, provided the limits to application with respect to cladding, sheathing or bracing, spacing of framing 
members, supported loads and maximum spans are respected. 


A-9.23.3.1.(2) Standard for Screws. 

The requirement that wood screws conform to ANSI/ASME B18.6.1., “Wood Screws (Inch Series)” is not intended to preclude 
the use of Robertson head screws. The requirement is intended to specify the mechanical properties of the fastener, not to 
restrict the means of driving the fastener. 


A-9.23.3.3.(1) Prevention of Splitting. 


The intent of the phrase “staggering the nails in the direction of the grain” is illustrated in Figure A-9.23.3.3.(1). 


direction of grain 


staggered nailing 


Figure A-9.23.3.3.(1) 
Staggered Nailing 
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A-9.23.4.2. Span Tables for Wood Joists, Rafters and Beams. C 


In these span tables the term “rafter” refers to a sloping wood framing member which supports the roof sheathing and encloses 
an attic space but does not support a ceiling. The term “roof joist” refers to a horizontal or sloping wood framing member that 
supports the roof sheathing and the ceiling finish but does not enclose an attic space. Where rafters or roof joists are intended 
for use in a locality having a higher specified roof snow load than shown in the tables, the maximum member spacing may be 
calculated as the product of the member spacing and specified snow load shown in the span tables divided by the specified snow 
load for the locality being considered. The following examples show how this principle can be applied: 

(a) Fora 3.5 kPa specified snow load, use spans for 2.5 kPa and 610 mm o.c. spacing but space members 406 mm o.c. 

(b) Fora 4.0 kPa specified snow load, use spans for 2.0 kPa and 610 mm o.c. spacing but space members 305 mm o.c. 


The maximum spans in the span tables are measured from the inside face or edge of support to the inside face or edge of support. 


In the case of sloping roof framing members, the spans are expressed in terms of the horizontal distance between supports rather 
than the length of the sloping member. The snow loads are also expressed in terms of the horizontal projection of the sloping roof. 
Spans for odd size lumber may be estimated by straight line interpolation in the tables. 


These span tables may be used where members support a uniform live load only. Where the members are required to be designed 
to support a concentrated load, they must be designed in conformance with Subsection 4.3.1. 


Supported joist length in Tables A-8, A-9 and A-10 means half the sum of the joist spans on both sides of the beam. For supported 
joist lengths between those shown in the tables, straight line interpolation may be used in determining the maximum beam span. 


Tables A-1 to A-16 cover only the most common configurations. Especially in the area of floors, a wide variety of other 

configurations is possible: glued subfloors, concrete toppings, machine stress rated lumber, etc. The Canadian Wood Council 

publishes “The Span Book’, a compilation of span tables covering many of these alternative configurations. Although these tables 

have not been subject to the formal committee review process, the Canadian Wood Council generates, these span tables for Cc 
wood structural components; thus Building Code users can be confident that the alternative span tables in “The Span Book” are 
consistent with the span tables in the Building Code and with relevant Building Code requirements. 


Spans for wood joists, rafters and beams which fall outside the scope of these tables, including those for U.S. species and individual 
species not marketed in the commercial species combinations described in the span tables, can be calculated in conformance with 
CSA 086.1, “Engineering Design in Wood”. 


A-9.23.4.2.(2) Numerical Method to Establish Vibration-Controlled Spans for Wood 
Frame Floors. 


In addition to the normal strength and deflection analyses, the calculations on which the floor joist span tables are based include 
a method of ensuring that the spans are not so long that floor vibrations could lead to occupants perceiving the floors as too 
“bouncy” or “springy”. Limiting deflection under the normal uniformly distributed loads to 1/360 of the span does not provide 
this assurance. Normally, vibration analysis requires detailed dynamic modelling. However, the calculations for the span tables 
use the following simplified static analysis method of estimating vibration-acceptable spans: 
e The span which will result in a 2 mm deflection of a single joist supporting a 1 kN concentrated midpoint load is 
calculated. 
e This span is multiplied by a factor, K, to determine the “vibration-controlled” span for the entire floor system. If this span 
is less than the strength- or deflection-controlled span under uniformly distributed load, the vibration-controlled span 
becomes the maximum span. 
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® e ‘The K factor is determined from the following relationship: 


In(K) = A - Be In(S/S,,,)+G 


184 


where 
A,B = constants, the values of which are determined from Tables A-9.23.4.2.(2)A. or B. 
G = constant, the value of which is determined from Table A-9.23.4.2.(2)C. 
S, = span which results in a 2 mm deflection of the joist in question under a 1 KN concentrated midpoint load 


Sie, = Span which results in a 2 mm deflection of a 38 x 184 mm joist of same species and grade as the joist in 
question under a 1 kN concentrated midpoint load. 


For a given joist species and grade, the value of K shall not be greater than K,, the value which results in a vibration- controlled 
span of exactly 3 m. This means that for vibration-controlled spans 3 m or less, K always equals K,, and for vibration-controlled 
spans greater than 3 m, K is as calculated. 


Note that, for a sawn lumber joist, the ratio S/S,,, is equivalent to its depth (mm) divided by 184. 


Due to rounding differences, the method, as presented here, might produce results slightly different from those produced by the 
computer program used to generate the span tables. 


Additional background information on this method can be found in the following publications: 
e Onysko, D.M. Serviceability Criteria for Residential Floors Based on a Field Study of Consumer Response. 
Project 03-50-10-008. Forintek Canada Corp., Ottawa, Canada 1985. 
e Onysko, D.M. Performance Criteria for Residential Floors Based on Consumer Responses. 1988 International Conference 
on Timber Engineering, Seattle, September 19-22, Forest Products Research Society, Vol.1, 1988, 


pp. 736-745. 
©) e Onysko, D.M. Performance and Acceptability of Wood Floors - Forintek Studies. Proceedings of Symposium/Workshop 
on Serviceability of Buildings, Ottawa, May 16-18, National Research Council of Canada, Ottawa, 1988. 
Table A-9.23.4.2.(2)A. 
Constants A and B for Calculating Vibration-Controlled Floor Joist Spans - General Cases 
Subfloor With Strapping" With Bridging With Strapping and Bridging 
Thickness, Joist Spacing, mm | Joist Spacing, mm Joist Spacing, mm 
aD 408 | 610 305 406 | 610 305 | 406 =| 610 
Constant A 
15.5 0.30 0.25 0.20 0.37 0.31 0.25 0.42 0.35 0.28 
19.0 0.36 0.30 0.24 0.45 0.37 0.30 0.50 0.42 0.33 
Constant B 
0.33 0.38 0.41 
Column 4 2 4 5 isn Santana 10 


Notes to Table A-9.23.4.2.(2)A.: 
(1) Gypsum board attached directly to joists can be considered equivalent to strapping. 
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Table A-9.23.4.2.(2)B. 


Constants A and B for Calculating Vibration-Controlled Floor Joist Spans - Special Cases 


Joists with Ceiling Attached to Wood Furring" 


Joists with Concrete Topping” 


eae 
Subfloor Without Bridging 


With Bridging 


With or Without Bridging 


Thickness, ;>—— 
mm Joist Spacing, mm 


610 305 
Constant A 


0.44 


0.33 


Joist Spacing, mm 


19.0 0.42 0.36 0.46 
Constant B 
Rc i ern 
0.34 0.37 


Column1 | 2 3 4 MA aieeal 


Notes to Table A-9.23.4.2.(2)B.: 


Joist Spacing, mm 


(1) Wood furring means 19 x 89 mm boards not more than 610 mm o.c., or 19 x 64 mm boards not more than 305 mm o.c. For all other 


cases, see Table A-9.23.4.2.(2)A. 


(2) 30mm to 51 mm normal weight concrete (not less than 20 MPa) placed directly on the subflooring. 


Table A-9.23.4.2.(2)C. 


Constant G for Calculating Vibration-Controlled Floor Joist Spans 


Floor Description 


Constant G 


Floors with nailed" subfloor 


Floor with nailed and field-glued® subfloor, vibration-controlled span 3 m or less 


Column 1 


Notes to Table A-9.23,4.2.(2)C.: 


Floor with nailed and field-glued® subfloor, vibration-controlled span greater than 3 m 


0.00 
0.10 


(1) Common wire nails, spiral nails or wood screws can be considered equivalent for this purpose. 
(2) Subfloor field-glued to floor joists with elastomeric adhesive complying with standard CAN/CGSB-71.26-M, “Adhesives for Field-Gluing 


Plywood to Lumber Framing for Floor Systems”. 


A-9.23.4.3.(1) Maximum Spans for Steel Beams Supporting Floors in Dwellings. 


A beam may be considered to be laterally supported if wood joists bear on its top flange at intervals of 610 mm or less over its 
entire length, if all the load being applied to this beam is transmitted through the joists and if 19 mm by 38 mm wood strips in 


contact with the top flange are nailed on both sides of the beam to the bottom of the joists supported. Other additional methods of 


positive lateral support are acceptable. 


For supported joist lengths intermediate between those in the table, straight line interpolation may be used in determining the 


maximum beam span. 


Design Assumptions for Tables A-20 to A-29 (Steel Beams Supporting Roofs and Floors) 


1. Density of Brick Veneer: 
¢ Brick = 18.9 KN/m* 
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2. Dead Load of Brick Veneer: 
¢ 89 mm Brick = 0.089 x 18.9 = 1.68 kPa 
¢ Brick loading on beam = 3 m high brick x 1.68 = 5.04 kKN/m. This is based on a single storey wall with windows and a 
brick gable above the top of the stud wall. In this case, the windows in the exterior wall nullify the arch action of the brick 
and the load is applied uniformly along the length of the beam. 


3. Dead Load of Structure: 
¢ Roof = 0.62 kPa (Asphalt shingle roof) 
¢ Floor = 1.5 kPa as per Appendix Note A-Table 9.23.4.3. 


4, Live Loads: 
e Floor = 1.9 kPa 
e Roof = as indicated in the Tables 


5. Design Standards: 
e CSA §304.1-94, “Masonry Design for Buildings (Limit States Design)” 
¢ CSA S16.1-94, ‘Limit States Design of Steel Structures” 


6. Design Assumptions: 

¢ Simply supported beam spans 

¢ Laterally supported top flange 

¢ Yield strength 300 MPa 

¢ Mid-span deflection limited to span/600 as per Clause 6.3.5.1 of CSA $304.1, for brick weight plus live load. The self- 
weight of structure is typically on the beam prior to the application of the brick so the deflection check need only include 
live and brick loads. 

¢ For siding walls the mid-span deflection is limited to span/360 on live load. 


A-Table 9.23.4.3. Spans for Steel Beams. 


The spans provided in Table 9.23.4.3. reflect a balance of engineering and acceptable proven performance. The spans have been 
calculated based on the following assumptions: 
e Simply supported beam spans 
Laterally supported top flange 
Yield strength 350 MPa 
Deflection limit L/360 
Live load = 1.9 kPa 
Dead load 1.5 kPa. 


The calculation used to establish the specified maximum beam spans also applies a revised live load reduction factor to account for 
the lower probability of a full live load being applied over the supported area in Part 9 buildings. 


A-9.23.4.4. Concrete Topping. 


Vibration- controlled spans given in Table A-2 for concrete topping are based on a partial composite action between the concrete, 
subflooring and joists. Normal weight concrete having a compressive strength of not less than 20 MPa, placed directly on the 
subflooring, provides extra stiffness and results in increased capacity. The use of a bond breaker between the topping and the 
subflooring, or the use of lightweight concrete topping limits the composite effects. 


Where either a bond breaker or lightweight topping is used, Table A-1 may be used but the additional dead load imposed by the 


concrete must be considered. The addition of 51 mm of concrete topping can impose an added load of 0.8 to 1.2 kPa, depending 
on the density of the concrete. 
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Example: ©e 


Assumptions: _ - basic dead load = 0.5 kPa 
- topping dead load = 0.8 kPa 
- total dead load = 1.3 kPa 
- live load = 1.9 kPa 
- vibration limit: per A-9.23.4.2.(2) 
- deflection limit = 1/360 
- ceiling attached directly to joists, no bridging 


The spacing of joists in the span tables can be conservatively adjusted to allow for the increased load by using the spans in Table 
A-1 for 610 mm spacing, but spacing the joists 406 mm apart. Similarly, floor beam span tables can be adjusted by using 4.8 m 
supported length spans for cases where the supported length equals 3.6 m. 


A-9.23.8.3. Joint Location in Built-Up Beams. 
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Figure A-9.23.8.3. 
Joint Location in Built-up Beams 


A-9.23.10.1.(2) Tall Stud Walls. 
Design Assumptions for Tables A-30 to A-33. 
1. Roof dead load is 0.5 kPa (asphalt shingle roof) as per rafter and lintel tables in the Building Code. 


2. Specified roof snow load is the factored load incorporating rain load as per the rafter, header and lintel spans in the 
Building Code. 


3. Wind loads are based on wind loads in the 2006 Building Code and the 2005 edition of the NBC as adopted in the Engineering 
Guide for Wood Frame Construction published by the Canadian Wood Council 

Basic wind pressure is the 1 in 50 year pressure found in Table 1.2 of MMAH Supplementary Standard SB-1 

C, = 0.7 as per Sentence 4.1.7.1.(5)(b) in the Building Code 

C,C, = -2.1 for ultimate limit state for wind acting alone 

C.C, = -1.75 for the serviceability limit state & 

C,C, = 1.5 for wind acting in combination with gravity loads } 


a I 
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f. C,, varied from -0.45 to 0.3 as per User's Guide - NBC 2005, Structural Commentaries (Part 4 of Division B). Where 
external wind was a pressure (wind acting in combination with axial loads) the internal wind suction coefficient of -0.45 
was used. Where external wind was suction (wind acting alone) the internal wind pressure coefficient of 0.3 was used. 

g. C,,=2.0as per Sentence 4.1.7.1.(6)(c) in the 2006 Building Code. 

h. The importance factors used to calculate wind loads were 1.0 at the ultimate limit state and 0.75 at the serviceability limit 
state as per Table 4.1.7.1. in the 2006 Building Code. 


4, Ultimate Limit State loads cases were in accordance with Table 4.1.3.2. in the 2006 Building Code. 
1.4 axial dead load 

1.25 axial dead load + 1.5 axial snow load 

1.25 axial dead load + 1.5 axial snow load + 0.4 lateral wind load 

1.25 axial dead load + 0.5 axial snow load + 1.4 lateral wind load 

1.4 lateral wind load 


eaose 


5. Serviceability Limits States, based on the Engineering Guide for Wood Frame Construction, were calculated using specified 
lateral wind loads, and included: 
a. Deflection limit of stud length/180 for walls with siding, and 
b. Deflection limit of stud length/360 for walls with brick cladding. 


6. Stud resistance was calculated as per CSA O86 and adopted for the Engineering Guide for Wood Frame Construction 
a. The system factors used were Case 2 load-sharing for bending moment resistance and Case 1 for compression resistance 
parallel to grain. 
b. A load duration factor of 1.25 was used where lateral wind acted alone or in combination with axial loads. 


7. Fastening requirements are based on the short-term nail resistance values given in CSA 086-01. 
A-9.23.10.2. Bracing. 


Traditionally, diagonal bracing has been provided at the corners of wood framed walls to provide resistance against wind racking 
forces. Laboratory tests have indicated, however, that the bracing that had been traditionally used contributed relatively little to 
the overall strength of the wall. Most of the racking resistance was in effect provided by the interior finish. Because of this, the 
requirements for bracing were deleted in the late 1950's. (See “Shear Resistance of Wood Frame Walls’, by A.T. Hansen, Building 
Practice Note 61, Institute for Research in Construction, National Research Council, Ottawa.) 


Where the interior is not finished, however, bracing is necessary if the siding itself or the sheathing does not provide the required 
racking strength. If panel type siding is used, or if the sheathing consists of plywood, OSB, waferboard, gypsum board, diagonal 
lumber, or fibreboard sheathing, additional bracing is not considered necessary because of the wind bracing provided by these 
materials. Where bracing is provided, it must be installed at roughly a 45° angle on each wall and in each storey, extending the full 
height of the storey. This type of bracing provides considerably greater resistance to wind forces than the traditional bracing, which 
was found to be relatively ineffective. The permission to omit bracing assumes typical house designs. Some buildings may have 
reduced resistance to racking forces as a result of their configuration. These include tall narrow buildings in exposed locations 
with large door or window openings located in the short sides. In such cases, racking resistance can be improved by ensuring 

that paneled sections are placed adjacent to the openings. The Code does not address the issue of bracing of the structure during 
construction. It is often necessary to provide temporary bracing until the interior finish or sheathing is installed; however, this is 
not a Code requirement. 


A-9.23.10.4.(1) Fingerjoined Lumber. 


The NLGA “Standard Grading Rules for Canadian Lumber’, referenced in Article 9.3.2.1. refers to two special product standards, 
SPS-1;’Fingerjoined Structural Lumber,’ and SPS-3, “Fingerjoined Stud Lumber - Vertical Use Only’, produced by NLGA. Material 
identified as conforming to these standards is considered to meet the requirements in this Sentence for joining with a structural 
adhesive. Lumber fingerjoined in accordance with SPS-3 should be used as a vertical end-loaded member in compression only, 
where sustained bending or tension-loading conditions are not present, and where the moisture content of the wood will not 
exceed 19%. Fingerjoined lumber may not be visually regraded or remanufactured into a higher stress grade even if the quality of 
the lumber containing fingerjoints would otherwise warrant such regrading. 
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A-9.23.10.6.(2) Single Studs at Sides of Openings. ¢€ 


Configurations which comply 


(a) full height studs both sides 
(b) full height studs both sides and opening within stud space 
(c) opening within stud space 


Configurations which do not comply 


(a) opening wider than stud space without full height studs both sides 
(b) opening narrower than but not within stud space 


Figure A-9.23.10.6.(2)A. 
Single Studs at Openings in Non-loadbearing Interior Walls 


Configurations which comply 


(a), (b), (C) Openings all narrower than and within stud space: 
no two full stud space width openings in adjacent stud spaces 


Configurations which do not comply 


(a) Opening wider than stud space 
(b) opening narrower than but not within stud space 
(c) two openings, full stud space width, in adjacent stud spaces 


Figure A-9.23.10.6.(2)B. 
Single Studs at Openings in All Other Walls 
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A-9.23.10.7.(2) Stud Posts Supporting Girder Trusses and Beams 
Design Assumptions 

1. Roof Load = 0.62 kPa (Asphalt shingle roof) 

2. Design Standards: CSA 086-01, “Engineering Design in Wood” 


3. Design Assumptions: 

¢ The studs are braced from buckling about their weak axis by the attachment of the wall sheathing. 

¢ The post is designed for axial loading applied at the centre of the stud cross-section (concentric loading). 

¢ Stud grade material has been assumed. 

+ The stud resistance is based on the compressive resistance parallel to grain (P_) and the bearing resistance of the wall 
plate (Q). 

¢ In the calculation of P, a system factor (K,,) of 1.0 was used. 

« In the calculation of Q,, a size factor (K,_.) of 1.15 was used since the wall plate width is greater than two times the 
thickness. A length of bearing factor (K,) of 1.0 was used since the stud post can occur at a splice in the wall plate. 

e The post size has been limited to 5 plies. 

¢ The post size is maintained through all storeys directly below the girder truss or beam until the load is transferred to the 
foundation wall. 


A-9.23.13.11.(2) Wood Roof Truss Connections. 


Sentence 9.23.13.11.(2) requires that the connections used in wood roof trusses be designed in conformance with Subsection 

4.3.1. The designer of wood trusses should be skilled in the work concerned, since wood roof trusses are complex structures which 
depend on a number of components (chord members, web members, cross-bracing, connectors) working together to function 
safely. This complexity precludes the standardization of truss design into tables comprehensive enough to satisfy the variety of roof 
designs required by the housing industry. 


A-9.23.14.2.(4) Water Absorption Test. 


A method for determining water absorption is described in ASTM D1037, “Evaluating the Properties of Wood-Base Fiber and 
Particle Panel Materials”. The treatment to reduce water absorption may be considered to be acceptable if a 300 mm x 300 mm 
sample when treated on all sides and edges does not increase in weight by more than 6% when tested in the horizontal position. 


A-9.23.14.4.(2) OSB. 


CSA 0437.0, “OSB and Waferboard”, requires that Type O (aligned or oriented) panels be marked to show the grade and the 
direction of face alignment. 


A-9.24.3.2.(3) Framing Above Doors in Steel Stud Fire Separations. 


jack stud 
gypsum board 


two screws - one at each 
end of header track 


2 tracks back to back 
gypsum board 


door frame 


Figure A-9.24.3.2.(3) 
Steel Stud Header Detail 
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A-9.25.2.2.(2) Flame-Spread Ratings of Insulating Materials. 


Part 9 has no requirements for flame-spread ratings of insulation materials since these are seldom exposed in parts of buildings 
where fires are likely to start. Certain of the insulating material standards referenced in Sentence 9.25.2.2.(1) do include flame- 
spread rating criteria. These are included either because the industry producing the product wishes to demonstrate that their 
product does not constitute a fire hazard or because the product is regulated by authorities other than building authorities (e.g., 
Hazardous Products Act). However, the Code cannot apply such requirements to some materials and not to others. Hence, these 
flame-spread rating requirements are excepted in referencing these standards. 


A-9.25.2.3.(3) Position of Insulation. 


For thermal insulation to be effective, it must not be short-circuited by convective air flow through or around the material. If low 
density fibrous insulation is installed with an air space on both sides of the insulation, the temperature differential between the 
warm and cold sides will drive convective air flow around the insulation. If foam plastic insulation is spot adhered to a back-up 
wall or adhered in a grid pattern to an air permeable substrate, and is not sealed at the joints and around the perimeter, air spaces 
between the insulation and the substrate will interconnect with spaces behind the cladding. Any temperature or air pressure 
differential across the insulation will again lead to short circuiting of the insulation by air flow. Thermal insulation must therefore 
be installed in full and continuous contact with the air barrier or another continuous component with low air permeance. (See 
Appendix note A-9.25.5.1.(1) for examples of low-air-permeance materials.) 


A-9.25.2.4.(3) Loose-Fill Insulation in Existing Wood Frame Walls. 


The addition of insulation into exterior walls of existing wood frame buildings increases the likelihood of damage to framing 
and cladding components as a result of moisture accumulation. Many older homes were constructed with little or no regard for 
protection from vapour transmission or air leakage from the interior. Adding thermal insulation will substantially reduce the 
temperature of the siding or sheathing in winter months, possibly leading to condensation of moisture at this location. 


Defects in exterior cladding, flashing and caulking could result in rain entering the wall cavity. This moisture, if retained by the 
added insulation, could initiate the process of decay. 


Steps should be taken therefore, to minimize these effects prior to the retrofit of any insulation. Any openings in walls that 
could permit leakage of interior heated air into the wall cavity should be sealed. The inside surface should be coated with a low- 
permeability paint to reduce moisture transfer by diffusion. Finally, the exterior siding, flashing and caulking should be checked 
and repaired if necessary to prevent rain penetration. 


A-9.25.2.4.(5) Loose-Fill Insulation in Masonry Walls. 


Typical masonry cavity wall construction techniques do not lend themselves to the prevention of entry of rainwater into the wall 
space. For this reason, loose-fill insulation used in such space must be of the water repellent type. A test for water-repellency 

of loose-fill insulation suitable for installation in masonry cavity walls can be found in ASTM C516, “Vermiculite Loose 

Fill Insulation” 


A-9.25.3.1.(1) Air Barrier Systems for Control of Condensation. 


The majority of moisture problems resulting from condensation of water vapour in walls and ceiling/attic spaces are caused by the 
leakage of moist interior heated air into these spaces rather than by the diffusion of water vapour through the building envelope. 


Protection against such air leakage must be provided by a system of air-impermeable materials joined with leak-free joints. 
Generally, air leakage protection can be provided by the use of air-impermeable sheet materials, such as gypsum board or 
polyethylene of sufficient thickness, when installed with appropriate structural support. However, the integrity of the airtight 
elements in the air barrier system can be compromised at the joints and here special care must be taken in design and construction 
to achieve an effective air barrier system. 


Although Section 9.25. refers separately to vapour barriers and airtight elements in the air barrier system, these functions in 
a wall or ceiling assembly of conventional wood frame construction are often combined as a single membrane which acts as a 
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barrier against moisture diffusion and the movement of interior air into insulated wall or roof cavities. Openings cut through 
this membrane, such as for electrical boxes, provide opportunities for air leakage into concealed spaces, and special measures 
must be taken to make such openings as airtight as possible. Attention must also be paid to less obvious leakage paths, such 
as holes for electric wiring, plumbing installations, wall-ceiling and wall-floor intersections, and gaps created by shrinkage of 
framing members. 


In any case, air leakage must be controlled to a level where the occurrence of condensation will be sufficiently rare, or the quantities 
accumulated sufficiently small, and drying sufficiently rapid, to avoid material deterioration and the growth of mould and fungi. 


Generally the location in a building assembly of the airtight element of the air barrier system is not critical; it can restrict air 
leakage whether it is located near the outer surface of the assembly, near the inner surface or at some intermediate location. 
However, if a material chosen to act as an airtight element in the air barrier system also has the characteristics of a vapour barrier 
(i.e., low permeability to water vapour), its location must be chosen more carefully in order to avoid moisture problems. (See 
Appendix Notes A-9.25.4.3.(2) and A-9.25.5.1.(1)). 


In some assemblies, an airtight element in the air barrier system is the interior finish, such as gypsum board, which is sealed to 
framing members and adjacent components by gaskets, caulking, tape or other methods to complete the air barrier system. In 
such cases, special care in sealing joints in a separate vapour barrier is not critical. This approach often uses no separate vapour 
barrier but relies on appropriate paint coatings to give the interior finish sufficient resistance to water vapour diffusion that it can 
provide the required vapour diffusion protection. 


Section 9.25. allows for such innovative techniques, as well as the more traditional approach of using a continuous sheet, such as 
polyethylene, to act as an “air/vapour barrier”. 


Further information is available in “Moisture Problems in Houses’, by A.T. Hansen, Canadian Building Digest 231, available from 
the Institute for Research in Construction, National Research Council of Canada, Ottawa K1A OR6. 


A.9.25.3.3.(15) Air Leakage and Soil Gas Control in Floors-on-Ground. 


The requirement in Sentence 9.25.3.3.(15) regarding the sealing of penetrations of the air barrier also applies to hollow metal 
and masonry columns penetrating the floor slab. Not only the perimeters but also the centres of such columns must be sealed or 
blocked. 

exterior wall 

dampproofing 

(bituminous) 


flexible sealant 


exe «— slab dampproofing 
and soil gas barrier 


granular fill 


Figure A-9.25.3.3,(15) 
Dampproofing and Soil Gas Control at Foundation Wall / Floor Junctions with Solid Walls 
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A-9.25.4.2.(2) Normal Conditions. € 


The requirement for a 60 ng/(Paesem?) vapour barrier stated in Sentence 9.25.4.2.(1) is based on the assumption that the building 
assembly is subjected to conditions that are considered normal for typical residential occupancies, and business and personal 
services occupancies. However, where the intended use of an occupancy includes facilities or activities that will generate a 
substantial amount of moisture indoors during the heating season, such as swimming pools, greenhouses, laundromats, and any 
continuous operation of hot tubs and saunas, the building envelope assemblies would have to demonstrate acceptable performance 
levels in accordance with the requirements in Part 5. 


A-9.25.4.3.(2) Location of Vapour Barriers. 


Assemblies in which the vapour barrier is located partway through the insulation meet the intent of this Article provided it can be 
shown that the temperature of the vapour barrier will not fall below the dew point of the heated interior air. 


A-9.25.5.1. Location of Low Permeance Materials. 


Low Air- and Vapour-Permeance Materials and Implications for Moisture Accumulation 

The location in a building assembly of a material with low air permeance is not critical; the material can restrict outward 
movement of indoor air whether it is located near the outer surface of the assembly, near the inner surface, or at some 
intermediate location, and such restriction of air movement is generally beneficial, whether or not the particular material is 
designated as part of the air barrier system. However, if such a material also has the characteristics of a vapour barrier (i.e., low 
permeability to water vapour) and low thermal resistance, its location must be chosen more carefully in order to avoid moisture 
accumulation. 


Any moisture from the indoor air which diffuses through the inner layers of the assembly or is carried by air leakage through 

those layers may be prevented from diffusing or being transferred through the assembly by a low air- and vapour-permeance € 
material. This moisture transfer will usually not cause a problem if the material is located where the temperature is above the \ 
dew point of the indoor air; the water vapour will remain as vapour, the humidity level in the assembly will come to equilibrium 

with that of the indoor air, further accumulation of moisture will cease or stabilize at a low rate, and no harm will be done. 


But if the low air- and vapour-permeance material is located where the temperature is below the dew point of the air at that 
location, water vapour will condense and accumulate as water or ice, which will reduce the humidity level and encourage the 
movement of more water vapour into the assembly. If this temperature remains below the dew point for any length of time, 
significant moisture could accumulate. When warmer weather returns, the presence of a material with low water vapour 
permeance can retard drying of the accumulated moisture. Moisture which remains into warmer weather can support the 
growth of decay organisms. 


Due consideration should be given to the properties and location of any material in the building envelope, including paints, 
liquid-applied or sprayed-on and trowelled-on materials. It is recognized that assemblies that include low air- and vapour- 
permeance materials are acceptable, but only where these materials are not susceptible to damage from moisture or where they 
can accommodate moisture (for example insulated concrete walls). Further information on the construction of basement walls 
may be found in 

e Performance Guidelines for Basement Envelope Systems and Materials,’ published by NRC-IRC. 

e Best Practice Guide Full-Height Basement Insulation Guide, 2008 published by MMAH 


Cladding 

Different cladding materials have different vapour permeances and different degrees of susceptibility to moisture deterioration. 

They are each installed in different ways that are more or less conducive to the release of moisture that may accumulate on the 

inner surface. Sheet or panel-type cladding materials, such as metal sheet, have a vapour permeance less than 60 ng/(Paesem”). 

Sheet metal cladding that has lock seams also has a low air leakage characteristic and so must be installed outboard of a drained 

and vented air space. Assemblies clad with standard residential vinyl or metal strip siding do not require additional protection 

as the joints are not so tight as to prevent the dissipation of moisture. Ca 
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Sheathing 
Like cladding, sheathing materials have different vapour permeances and different degrees of susceptibility to moisture 
deterioration. 


Low-permeance sheathing may serve as the vapour barrier if it can be shown that the temperature of the interior surface of the 
sheathing will not fall below that at which saturation will occur. This may be the case where insulating sheathing is used. 


Thermal Insulation 

Where low-permeance foamed plastic is the sole thermal insulation in a building assembly, the temperature of the inner 
surface of this element will be close to the interior temperature. If the foamed plastic insulation has a permeance below 60 ng/ 
(Paesem?’), it can fulfill the function of a vapour barrier to control condensation within the assembly due to vapour diffusion. 
However, where low-permeance thermal insulation is installed on the outside of an insulated frame wall, the temperature of the 
inner surface of the insulation may fall below the dew point. In this case, a the function of vapour barrier has to be provided by 
a separate building element installed on the warm side of the assembly. 


Normal Conditions 

The required minimum ratios given in Table 9.25.5.2. are based on the assumption that the building assembly is subjected to 
conditions that are considered normal for typical residential occupancies, and business and personal services occupancies. 
However, where the intended use of an occupancy includes facilities or activities that will generate a substantial amount 

of moisture indoors during the heating season, such as swimming pools, greenhouses, the operation of a laundromat or 

any continuous operation of hot tubs and saunas, the building envelope assemblies would have to demonstrate acceptable 
performance levels in accordance with the requirements in Part 5. 


A-9.25.5.1.(1) Air and Vapour Permeance Values. 


The air leakage characteristics and water vapour permeance values for a number of colnmon materials are given in 

Table A-9.25.5.1.(1). These values are provided on a generic basis; proprietary products may have values differing somewhat from 
those in the Table (consult the manufacturers’ current data sheets for their products’ values). The values quoted are for the material 
thickness listed. Water vapour permeance is inversely proportional to thickness: therefore, greater thicknesses will have lower 
water vapour permeance values. 
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Table A-9.25.5.1.(1) 


Air and Vapour Permeance Values“) 


Material 


Sheet and panel-type materials 


Air Leakage Characteristic, L/ 
(sem?) at 75 Pa 
Air Permeance 


Water Vapour Permeance, 


12.7 mm gypsum board 
* painted (1 coat primer) 


negligible 


* painted (1 coat primer + 2 coats latex paint) 


negligible 


12.7 mm foil-backed gypsum board 


12.7 mm gypsum board sheathing 


negligible 
0.0091 


negligible 


1373 


6.4 mm plywood 


0.0084 


23 -74 


11 mm oriented strandboard 


12.5 mm cement board 


0.0108 


44 (range) 


0.147 


590 


plywood (from 9.5 mm to 18 mm) 


negligible - 0.01 


40 - 57 


fibreboard sheathing 


0.012 - 1.91 


100 - 2900 


17 mm wood sheathing 


Insulation 


high - depends on no. of joints 


27 mm foil-faced polyisocyanurate 


27 mm paper-faced polyisocyanurate 


negligible 


982 


43 


negligible 


61.1 


25 mm extruded polystyrene 


negligible 


23 - 92 


25 mm expanded polystyrene (Type 2) 
fibrous insulations 


0.0214 
very high 


86 - 160 
very high 


25 mm polyurethane spray foam - low density 


0.011 


894 - 3791 


25 mm polyurethane spray foam - medium density 


Membrane-type materials 


negligible 


asphalt-impregnated paper (10 min paper) 


96(2) 


0.0673 


asphalt-impregnated paper (30 min paper) 


0.40 


370 
650 


asphalt-impregnated paper (60 min paper) 


0.44 


water-resistive barriers (9 materials) 


1800 


negligible - 4.3 


0.15 mm polyethylene 


30 - 1200 


negligible 


1.6 - 5.8 


asphalt-saturated felt (#15) 


building paper 


0.153 


spun-bonded polyolefin film (expanded) 


Other materials 


0.2706 


0.9593 


290 
170 - 1400 
3646 


brick (6 materials) 


negligible 


metal 


102 - 602 


negligible 


negligible 


mortar mixes (4 materials) 


negligible 


stucco 
50 mm reinforced concrete (density: 2 330 kg/m’) 
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13 - 690 
75 - 240 


negligible 
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& Notes to Table A-9.25.5.1.(1) 
(1) Air leakage and vapour permeance values derived from: 
e Bombaru, D., Jutras, R. and Patenaude, A. Air Permeance of Building Materials. Summary Report prepared by AIR-INS Inc. for 
Canada Mortgage and Housing Corporation, Ottawa, 1988. Values indicate properties of tested materials only; values for specific 
products may vary significantly. 
e Details of Air Barrier Systems for Houses. Tarion Warranty Corporation (formerly Ontario New Home Warranty Program), Toronto, 
1993. 
e Kumaran, M.K., el al. ASHRAE Research Report 1018 RP, A Thermal and Moisture Transport Property Database for Common 
Building and Insulating Materials. 
e Kumaran, M.K., Lackey, J., Normandin, N., van Reenen, D., Tariku, F., Summary Report from Task 3 of MEWS Project at the Institute 
for Research in Construction-Hygrothermal Properties of Several Building Materials, IRC- RR-110, March 2002. 
e Mukhopadhyaya, P., Kumarai M.K., et al., Hygrothermal Properties of Exterior Claddings, Sheathing Boards, Membranes and 
Insulation Materials for Building Envelope Design, Proceedings of Thermal Performance of the Exterior Envelopes of Whole Building 
X, Clearwater, Florida, December 2-7,2007, pp. 1-16 (NRCC-50287). 
(2) This water vapour permeance value is for a 25 mm thick core layer of medium density polyurethane spray foam. When installed in the 
field, a low permeance resin layer forms where the foam is in contact with the substrate. The water vapour permeance of the installed 
foam, were it measured including the resin layer, would therefore likely be lower than the value listed in the Table. 


A-9.25.5.2. Assumptions Followed in Developing Table 9.25.5.2. 


Article 9.25.5.2. specifies that a low air- and vapour-permeance material must be located on the warm face of the assembly, 
outboard of a vented air space, or within the assembly at a position where its inner surface is likely to be warm enough for most 
of the heating season such that no significant accumulation of moisture will occur. This last position is defined by the ratio of the 
thermal resistance values outboard and inboard of the innermost impermeable surface of the material in question. 


The design values given in Table 9.25.5.2. are based on the assumption that the building includes a mechanical ventilation system 

&@ (between 0.3 and 0.5 air changes per hour), a 60 ng/(Paesem?) vapour barrier, and an air barrier (values between 0.024 and 0.1 L/ 
(sem?) through the assembly were used). The moisture generated by occupants and their use of bathrooms, cleaning, laundry and 
kitchen appliances was assumed to fall between 7.5 and 11.5 L per day. 


It has been demonstrated through modelling under these conditions that assemblies constructed according to the requirements in 
Table 9.25.5.2. do not lead to moisture accurnulation levels that may lead to deterioration as long as the average monthly vapour 
pressure difference between the exterior and interior sides over the heating season does not increase above 750 Pa, which would 
translate into an interior relative humidity (RH) of 35% in colder climates and 60% in mild climates. 


Health Canada recommends indoor relative humidities between 35% and 50% for healthy conditions. ASHRAE accepts a 30% to 
60% range. Environments that are much drier tend to exacerbate respiratory problems and allergies; more humid environments 
tend to support the spread of microbes, moulds and dust mites, which can adversely affect health. 


In most of Canada in the winter, indoor RH is limited by the exterior temperature and the corresponding temperature on the 
inside of windows. During colder periods, indoor RH higher than 35% will cause significant condensation on windows. When 
this occurs, occupants are likely to increase the ventilation to remove excess moisture. Although indoor RH may exceed 35% 
for short periods when the outside temperature is warmer, the criteria provided in Table 9.25.5.2. will still apply. Where higher 
relative humidities are maintained for extended periods in these colder climates, the ratios listed in the Table may not provide 
adequate protection. 


Table 9.25.5.2. cannot be used for occupancies that require that RH be maintained above 35% throughout the year and for those 
interior spaces that support activities, such as swimming, that create high relative humidities. In these cases the position of the 
materials must be determined according to Part 5. 


It should be noted that Part 9 building envelopes in regions with colder winters have historically performed acceptably when the 
indoor RH does not exceed 35% over most of the heating season. With tighter building envelopes, it is possible to raise indoor 

2 RH levels above 35%. There is no information, however, on how Part 9 building envelopes will perform when exposed to these 
higher indoor RH levels for extended periods during the heating season over many years. Operation of the ventilation system, as 
intended to remove indoor pollutants, will maintain the lower RH levels as necessary. 
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The method of calculating the inboard to outboard thermal resistance ratio is illustrated in Figure A-9.25.5.2. The example wall € 
section shows three planes where low air- and vapour-permeance materials have been installed. A vapour barrier, installed to meet 

the requirements of Subsection 9.25.4., is on the warm side of the insulation consistent with Clause 9.25.1.2.(1)(a) and Sentences 
9,25.4.1.(1) and 9.25.4.3.(2). The vinyl siding has an integral drained and vented air space consistent with Clause 9.25.1.2.(1)(c). 

The position of the interior face of the low-permeance insulating sheathing, however, must be reviewed in terms of its thermal 

resistance relative to the overall thermal resistance of the wall, and the climate where the building is located. 


plane of low air and vapour permeance 


ing 
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baie Inboard Outboard 
RSl value! 0.12 0.08 | 211 | 087 | 0.12 | 0.03 
eaANe 231 1.02 
Ratio [| 1.02 / 2.31 = 0.44 
Figure A-9.25.5.2. 


Example Wall Section Showing Thermal Resistance Inboard and Outboard of a Plane of Low Air and Vapour Permeance 


Comparing the RS1 ratio from the example wall section with those in Table 9.25.5.2. indicates that this wall would be acceptable 
in areas with Celsius degree-day values up to 7999, which includes, for example, Geraldton. (Degree-day values for various @ 
locations in Ontario are provided in MMAH Supplementary Standard SB-1. : 
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A similar calculation would indicate that, for a similar assembly but with a 140 mm stud cavity filled with an RSI 3.52 batt, the 
ratio would be 0.28. Thus such a wall could be used in areas with Celsius degree-day values up to 4999, which includes, for 
example, Ottawa. 


Similarly, if half the thickness of the same low permeance sheathing were used, the ratio with an 89 mm cavity would be 0.25, 
permitting its use in areas with Celsius degree-day values up to 4999. The ratio with a 140 mm cavity would be 0.16; thus this 
assembly could not be used anywhere, since this ratio is below the minimum permitted in Table A-9.25.5.2. 


Table A-9.25.5.2. shows the minimum thicknesses of low permeance insulating sheathing necessary to satisfy Article 9.25.5.2. in 
various degree-day zones for a range of resistivity values of insulating sheathing. These thicknesses are based on the detail shown 
in Figure A-9.25.5.2. but could also be used with cladding details, such as brick veneer or wood siding, which provide equal or 
greater outboard thermal resistance. 


Table A-9.25.5.2. 
Minimum Thicknesses of Low Permeance Insulating Sheathing 
38 x 89 mm Framing 38 x 140 mm Framing 
een Min. Min. Sheathing Thickness, mm Min. Sheathing Thickness, mm 
eisius heating Min OuibOadila. 0; . soem eee | Min, Outboard 
RSI 
Degree-days oe Thermel Sheathing Thermal Resistance, RSI/ Thenud Sheathing Thermal Resistance, RSI/ 
mm mm 
Resistance, RS! Resistance, RS! 
0.0300 | 0.0325 | 0.0350 | 0.0400 0.0300 | 0.0325 | 0.0350 | 0.0400 
< 4999 0.20 0.46 10 10 9 8 0.72 19 17 16 14 
5000 to 5999 | 0.30 0.69 18 17 16 14 1.07 L 31 28 26 23 
rer tae 
6000 to 6999 | 0.35 0.81 22 20 19 16 1525 37 34 32 28 
7000 to 7999 | 0.40 0.92 26 24 22 19 1.43 43 39 37 32 
Column 1 2 3 4 5 6 5 8 9 10 11 12 


References 

(1) Exposure Guidelines for Residential Indoor Air Quality, Environmental Health Directorate, Health Protection Branch, Health Canada, 
Ottawa, April 1987 (Revised July 1989). 

(2) ANSI/ASHRAE 62, “Ventilation for Acceptable Indoor Air Quality.” 


A-9.26.1.1.(2) Platforms that Effectively Serve as Roofs. 


Decks, balconies, exterior walkways and similar exterior surfaces effectively serve as roofs where these platforms do not permit the 
free drainage of water through the deck. Unless the surface slopes to the outside edges and water can freely drain over the edge, 
water will pond on the surface. When rain is driven across the deck (roof) surface, water will move upward when it encounters 

an interruption. 


A-9.26.2.2.(4) Fasteners for Treated Shingles. 


Where shingles or shakes have been chemically treated with a preservative or a fire retardant, the fastener should be of a material 
known to be compatible with the chemicals used in the treatment. 
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A-9.26.4.1. Junctions Between Roofs and Walls or Guards. € 


Drainage of water from decks and other platforms that effectively serve as roofs will be blocked by walls, and blocked or restricted 
by guards where significant lengths and heights of material are connected to the deck. Without proper flashing at such roof- 

wall junctions or roof-guard junctions, water will generally leak into the adjoining elements and can penetrate into supporting 
assemblies below. Exceptions include platforms where waterproof curbs of sufficient height are cast-in or where the deck and wall 
or guard are unit-formed. In these cases, the monolithic deck-wall or deck-guard junctions will minimize the likelihood of water 
ingress. (See also Appendix Note A-9.26.1.1.(2).) 


A-9.26.6.1.(1) Underlay Beneath Shingles. 


While underlayment has not traditionally been required by the Code, some shingle manufacturers require its use beneath their 
products. 


A-9.26.17.1.(1) Installation of Concrete Roof Tiles. 


Where concrete roof tiles are to be installed, the dead load imposed by this material should be considered in determining the 
minimum sizes and maximum spans of the supporting roof members. 


A-9.27.2. Required Protection from Precipitation. 


Part 5 and Part 9 of the Building Code recognize that mass walls and face-sealed, concealed barrier and rainscreen assemblies have 
their place in the Canadian context. 


Mass walls are generally constructed of cast-in-place concrete or masonry. Without cladding or surface finish, they can be exposed 
to precipitation for a significant period before moisture will penetrate from the exterior to the interior. The critical characteristics € 
of these walls are related to thickness, mass, and moisture transfer properties, such as shedding, absorption and moisture diffusion. ‘ 


Face-sealed assemblies have only a single plane of protection. Sealant installed between cladding elements and other envelope 
components is part of the air barrier system and is exposed to the weather. Face-sealed assemblies are appropriate where it can be 
demonstrated that they will provide acceptable performance with respect to the health and safety of the occupants, the operation 
of building services and the provision of conditions suitable for the intended occupancy. These assemblies, however, require more 
intensive, regular and on-going maintenance, and should only be selected on the basis of life-cycle costing considering the risk of 
failure and all implications should failure occur. Climate loads such as wind-driven rain, for example, should be considered. Face- 
sealed assemblies are not recommended where the building owner may not be aware of the maintenance issue or where regular 
maintenance may be problematic. 


Concealed barrier assemblies include both a first and second plane of protection. The first plane comprises the cladding, which 
is intended to handle the majority of the precipitation load. The second plane of protection is intended to handle any water that 
penetrates the cladding plane. It allows for the dissipation of this water, primarily by gravity drainage, and provides a barrier to 
further ingress. 


Like concealed barrier assemblies, rainscreen assemblies include both a first and second plane of protection. The first plane 
comprises the cladding, which is designed and constructed to handle virtually all of the precipitation load. The second plane of 
protection is designed and constructed to handle only very small quantities of incidental water; composition of the second plane is 
described in Appendix Note A-9.27.3.1. In these assemblies, the air barrier system, which plays a role in controlling precipitation 
ingress due to air pressure difference, is protected from the elements, (See Figure A-9.27.2.) 
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Generic Rainscreen Assemblies 


A-9.27.2.1.(1) Minimizing Precipitation Ingress. 


The total prevention of precipitation ingress into wall assemblies is difficult to achieve and, depending on the wall design and 
construction, may not be absolutely necessary. The amount of moisture that enters a wall, and the frequency with which this 
occurs, must be limited. The occurrence of ingress must be sufficiently rare, accumulation sufficiently small and drying sufficiently 
rapid to prevent the deterioration of moisture-susceptible materials and the growth of fungi. 


A-9.27.2.2.(1) Required Levels of Protection from Precipitation. 


Part 9 provides guidance to assist in determining the minimum levels of protection from precipitation to be provided by cladding 
assemblies, Article 9.27.2.2. describes the minimum cladding assembly configuration. Designers must still consider local accepted 
good practice, demonstrated performance and the specific conditions to which a particular wall will be exposed when designing or 


selecting a cladding assembly. 
A.9.27.3.1. Second Plane of Protection. 


As specified in Sentence 9.27.3.1.(1), the second plane of protection consists of a drainage plane with an appropriate material 
serving as the inner boundary and flashing to dissipate rainwater or meltwater to the exterior. 


Drainage Plane 
Except for masonry walls, the simplest configuration of a drainage plane is merely a vertical interface between materials that will 


allow gravity to draw the moisture down to the flashing to allow it to dissipate to the exterior. It does not necessarily need to be 
constructed as a clear drainage space (air space). 


For masonry walls, an open rainscreen assembly is required; that is, an assembly with first and second planes of protection 
where the drainage plane is constructed as a drained and vented air space. Such construction also constitutes best practice for 


walls other than masonry walls. 
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Section 9.20. requires drainage spaces of 25 mm for masonry veneer walls and 50 mm for cavity walls. In other than masonry € 
walls, the drainage space in an open rainscreen assembly should be at least 10 mm deep. Drainage holes must be designed in 
conjunction with the flashing. 


Sheathing Membrane 

The sheathing membrane described in Article 9.27.3.2. is not a waterproof material. When installed to serve as the inner 
boundary of the second plane of protection, and when that plane of protection includes a drainage space at least 10 mm deep, 
the performance of the identified sheathing membrane has been demonstrated to be adequate. This is because the material is 
expected to have to handle only a very small quantity of water that penetrates the first plane of protection. 


If the 10 mm drainage space is reduced or interrupted, the drainage capacity and the capillary break provided by the space will 
be reduced. In these cases, the material selected to serve as the inner boundary may need to be upgraded to provide greater 
water resistance in order to protect moisture-susceptible materials in the backing wall. 


Appropriate Level of Protection 

It is recognized that many cladding assemblies with no space or with discontinuous space behind the cladding, and with the 
sheathing membrane material identified in Article 9.27.3.2., have provided acceptable performance with a range of precipitation 
loads imposed on them. Vinyl and metal strip siding, and shake and shingle cladding, for example, are installed with 
discontinuous drained spaces, and have demonstrated acceptable performance in most conditions. Lapped wood and composite 
strip sidings, depending on their profiles, may or may not provide discontinuous spaces, and generally provide little drainage. 
Cladding assemblies with limited drainage capability that use a sheathing membrane meeting the minimum requirements are 
not recommended where they may be exposed to high precipitation loads or where the level of protection provided by the 
cladding is unknown or questionable. Local practice with demonstrated performance should be considered. (See also Article 
9,.27.2.2. and Appendix Note A-9.27.2.2.(1)). 


A-9.27.3.4.(2) Detailing of Joints in Exterior Insulating Sheathing. 


X 
~ 


The shape of a joint is critical to its ability to shed water. Tongue and groove, and lapped joints can shed water if oriented correctly. 
Butt joints can drain to either side and so should not be used unless they are sealed. However, detailing of joints requires attention 
not just to the shape of the joint but also to the materials that form the joint. For example, even if properly shaped, the joints in 
insulating sheathing with an integral sheathing membrane could not be expected to shed water if the insulating material absorbs 
water, unless the membrane extends through the joints. 


A-9.27.3.5.(1) Sheathing Membranes in Lieu of Sheathing. 


Article 9.23.16.1., Required Sheathing, indicates that sheathing must be installed only where the cladding requires intermediate 
fastening between supports (studs) or where the cladding requires a solid backing. Cladding such as brick or panels would be 
exempt from this requirement and in these cases a double layer of sheathing membrane would generally be needed. The exception 
(Article 9.27.3.6.) applies only to those types of cladding that provide a face seal to the weather. 


A-9.27.3.6. Sheathing Membrane Under Face Sealed Cladding. 


The purpose of sheathing membrane on walls is to reduce air infiltration and to control the entry of wind-driven rain. Certain 
types of cladding consisting of very large sheets or panels with well-sealed joints will perform this function, eliminating the need 
for sheathing membrane. This is true of the metal cladding with lock-seamed joints sometimes used on mobile homes. However, 
it does not apply to metal or plastic siding applied in narrow strips which is intended to simulate the appearance of lapped wood 
siding. Such material does not act as a substitute for sheathing membrane since it incorporates provision for venting the wall 
cavity and has many loosely-fitted joints which cannot be counted on to prevent the entry of wind and rain. 


Furthermore, certain types of sheathing systems can perform the function of the sheathing membrane. Where it can be 

demonstrated that a sheathing material is at least as impervious to air and water penetration as sheathing membrane and that 

its jointing system results in joints that are at least as impervious to air and water penetration as the material itself, sheathing @ 
membrane may be omitted. ' 
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® A-9.27.3.8.(1) Required Flashing. 


Horizontal Offsets 


Where a horizontal offset in the cladding is provided by a single cladding element, there is no joint between the offset and the 
cladding above. In this case, and provided the cladding material on the offset provides effective protection for the construction 
below, flashing is not required. 


Changes in Substrate 
In certain situations, flashing should be installed at a change of substrate: for example, where stucco cladding is installed on a 
wood-frame assembly, extending down over a masonry or cast-in-place concrete foundation and applied directly to it. Such an 


application does not take into account the potential for shrinkage of the wood frame and cuts off the drainage route for moisture 
that may accumulate behind the stucco on the frame construction. 


wood-frame 
construction 


flashing 


required 
omitted 


flashing 


foundation 


i) Figure A-9.27.3.8.(1) 
Flashing at Change in Substrate 


A.9.27.3.8.(3) Flashing Over Curved-Head Openings. 


The requirement for flashing over openings depends on the vertical distance from the top of the trim over the opening to the 
bottom of the eave compared to the horizontal projection of the eave. In the case of curved-head openings, the vertical distance 
from the top of the trim increases as one moves away from the centre of the opening. For these openings, the top of the trim must 
be taken as the lowest height before the trim becomes vertical. (See Figure A-9.27.3.8.(3).) 


— bottom of eave 


l 


vertical distance 
from bottom of 


| 
| 


— —— eavetotopof trim 
mee “ 
— t top of trim for 
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openings 
Figure A-9.27.3.8.(3) 


Flashing Over Curved-Head Openings 
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A-9.27.3.8.(4) Flashing Configuration and Positive Drainage. € 


Flashing Configuration 

A 6% slope is recognized as the minimum that will provide effective flashing drainage. The 10 mm vertical lap over the building 
element below and the 5 mm offset are prescribed to reduce transfer by capillarity and surface tension. Figure A-9.27.3.8.(4) 
illustrates two examples of flashing configurations. 
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Figure A-9.27.3.8.(4) 
Examples of Flashing Configurations Showing Upstands, Horizontal Offsets and Vertical Laps 


Maintaining Positive Slope c 
Sentence 9.27.3.8.(4) requires that the minimum 6% flashing slope remain after expected shrinkage of the building frame. 

Similarly, Sentence 9.26.3.1.(4) requires that a positive slope remain on roofs and similar assemblies after expected shrinkage of 

the building frame. 


For Part 9 wood-frame construction, expected wood shrinkage can be determined based on the average equilibrium moisture 
content (MC) of wood, within the building envelope assembly. According the Canadian Wood Council's Wood Reference 
Handbook, the equilibrium moisture content (equilibrium MC) for wood in Ontario is 8%. 


For three-storey construction to which Part 9 applies, the cumulative longitudinal shrinkage is negligible. Shrinkage need only 
be calculated for horizontal framing members using the following formula (from Introduction to Wood Building Technology, 
Canadian Wood Council, Ottawa, 1997): 


Shrinkage = (total horizontal member height) x (initial MC - equilibrium MC) x (0.002) 
A-9.27.3.8.(5) Protection Against Precipitation Ingress at the Sill-to-Cladding Joint. 
Many windows are configured in such a way that a line of sealant is the only protection against water ingress at the sill-to-cladding 
joint & a location that is exposed to all of the water that flows down the window. In the past, many windows were constructed with 
self-flashing sills & sills that extend beyond the face of the cladding and have a drip on the underside to divert water away from the 


sill-to-cladding joint. This sill configuration was considered to be accepted good practice and is recognized today as providing a 
degree of redundancy in precipitation protection. 
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Self-flashing sills are sills that 
e slope toward the exterior where the sills have an upward facing surface that extends beyond the jambs, 
e where installed over a masonry sill, extend not less than 25 mm beyond the inner face of that sill, 
e incorporate a drip positioned not less than 5 mm outward from the outer face of the cladding below or not less than 
15 mm beyond the inner edge of a masonry sill, and 
e terminate at the jambs or, where the face of the jambs is not at least flush with the face of the cladding and the sills extend 
beyond the jambs, incorporate end dams sufficiently high to protect against overflow in wind-driven rain conditions. 
A wind pressure of 10 Pa can raise water 1 mm. Thus, for example, if a window is exposed to a driving rain wind pressure of 
200 Pa, end dams should be at least 20 mm high. 


25-mm extension 
beyond 
inner face of masonry 


6% slope 


drip positioned 5 mm 
beyond cladding or 
15 mm beyond inner 
face of masonry sill 


Figure A-9.27.3.8.(5) 
Examples of Configurations of Self-Flashing Sills 


A-9.27.4.2.(1) Selection and Installation of Sealants. 


Analysis of many sealant joint failures indicates that the majority of failures can be attributed to improper joint preparation and 
deficient installation of the sealant and various joint components. The following ASTM guidelines describe several aspects that 
should be considered when applying sealants in unprotected environments to achieve a durable application: 

e ASTM C1193, “Use of Joint Sealants,” 

e ASTM C1299, “Selection of Liquid-Applied Sealants,” 

e ASTM C1472, “Calculating Movement and Other Effects When Establishing Sealant Joint Width.” 


The sealant manufacturer’s literature should always be consulted for recommended procedures and materials. 
A-9.27.9.2.(3) Grooves in Hardboard Cladding. 

Grooves deeper than that specified may be used in thicker cladding providing they do not reduce the thickness to less than the 
required thickness minus 1.5 mm. Thus for Type 1 or 2 cladding, grooves must not reduce the thickness to less than 4.5 mm or 6 
mm depending on method of support, or to less than 7.5 mm for Type 5 material. 


A-9.27.10.2.(2) Thickness of Grade O-2 OSB. 


In using Table 9.27.8.2. to determine the thickness of Grade O-2 OSB cladding, substitute “face orientation” for “face grain” in the 
column headings. 


) 
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A-9.27.11.1.(3) and (4) Material Standards for Aluminum Cladding. € 


Compliance with Sentence 9.27.11.1.(3) and CAN/CGSB-93.2-M, “Prefinished Aluminum Siding, Soffits, and Fascia for 
Residential Use’, is required for aluminum siding that is installed in horizontal or vertical strips. Compliance with Sentence 
9,27.11.1.(4) and CAN/CGSB-93.1-M, “Sheet, Aluminum Alloy, Prefinished, Residential’, is required for aluminum cladding that is 
installed in large sheets. 


Paper-backed welded wire lath may also be used on horizontal surfaces provided its characteristics are suitable for such application. 
A-9.30.1.2.(1) Water Resistance. 


In some areas of buildings, water and other substances may frequently be splashed or spilled onto the floor. It is preferable, in such 
areas, that the finish flooring be a type that will not absorb moisture or permit it to pass through; otherwise, both the flooring itself 
and the subfloor beneath it may deteriorate. Also, particularly in food preparation areas and bathrooms, unsanitary conditions 
may be created by the absorbed moisture. Where absorbent or permeable flooring materials are used in these areas, they should 
be installed in such a way that they can be conveniently removed periodically for cleaning or replacement, i.e., they should not be 
glued or nailed down. Also, if the subfloor is a type that is susceptible to moisture damage (this includes virtually all of the wood- 
based subfloor materials used in wood frame construction), it should be protected by an impermeable membrane placed between 
the finish flooring and the subfloor. The minimum degree of impermeability required by Sentence 9.30.1.2.(1) would be provided 
by such materials as polyethylene, aluminum foil, and most single-ply roofing membranes (EPDM, PVC). 


A-9.31.6.2.(3) Securement of Service Water Heaters. 


Figure A-9.31.6.2.(3) 
Securement of Service Water Heater Using Strapping Fastened to Floor Joists Overhead 


A-9.32.3. Mechanical Ventilation. 


For many years, houses were constructed without mechanical ventilation systems and relied on natural air leakage through the  d 
building envelope for winter ventilation. However, houses have become progressively more airtight through the introduction of 
new products and practices, e.g., the substitution of panel sheathings such as plywood and waferboard for board sheathing, the 
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replacement of paper-backed insulation batts with friction-fit batts and polyethylene film, improved caulking materials, tighter 
windows and doors, and more efficient heating systems. Following the energy crisis in the early 1970's, considerable emphasis 
was placed on reducing air leakage in order to conserve energy. Electric heating systems were encouraged and higher efficiency 
furnaces were developed, which further reduced air change rates in buildings. This led to concern that the natural air change in 
dwelling units might be insufficient in some instances to provide adequate indoor air quality. Condensation problems resulting 
from higher humidity levels were also a concern. 


Mechanical ventilation requirements in the Building Code have evolved from a simple requirement in the 1983 edition that 
exhaust fans be incorporated in electrically heated houses, through requirements in the 1986 and 1990 editions that all houses have 
mechanical ventilation systems capable of exchanging the indoor air for outdoor air at a specified rate: 0.5 air changes per hour in 
the 1986 edition and 0.3 air changes per hour in the 1990 edition. The current requirements address not only the overall air change 
rate created by the mechanical ventilation system but also the need to ensure that the outdoor air brought into the house by the 
system is distributed throughout the house. 


A-9.33.1.1. Combustion Air and Tight Houses. 


The operation of an air exhaust system or of a fuel-burning appliance removes the air from a house, creating a slight negative 
pressure inside. In certain cases the natural flow of air up a chimney can be reversed, leading to a possible danger of carbon 
monoxide poisoning for the inhabitants. 


Newer houses are generally more tightly constructed than older ones because of improved construction practices, including tighter 
windows, weather stripping and caulking. This fact increases the probability that infiltration may not be able to supply enough air 
to compensate for simultaneous operation of exhaust fans, fireplaces, clothes dryers, furnaces and space heaters. It is necessary, 
therefore, to introduce outside air to the space containing the fuel-burning appliance. Information regarding combustion air 
requirements for various types of appliances can be found in the installation standards referenced in Articles 6.2.1.4. and 9,33.1.2. 
In the case of solid-fuel burning stoves, ranges and space heaters, CAN/CSA-B365, “Installation Code for Solid-Fuel-Burning 
Appliances and Equipment” suggests that the minimum size of openings be determined by trial and error to accommodate the flue 
characteristics, the firing rate, the building characteristics, etc., and that, as a guide, the combustion air opening should be 0.5 times 
the flue collar area. 


Further information is available in Canadian Building Digest 222, “Airtight Houses and Carbon Monoxide Poisoning’, from the 
Institute for Research in Construction, National Research Council of Canada, Ottawa K1A OR6. 


A-9.33.1.2.(1) Design, Construction and Installation Standard for Solid-Fuel- 
Burning Appliances. 


CAN/CSA-B365, “Installation Code for Solid-Fuel-Burning Appliances and Equipment” is essentially an installation standard, and 
covers such issues as accessibility, air for combustion and ventilation, chimney and venting, mounting and floor protection, wall 
and ceiling clearances, installation of ducts, pipes, thimbles and manifolds, and control and safety devices. But the standard also 
includes a requirement that solid-fuel-burning appliances and equipment satisfy the requirements of one of a series of standards, 
depending on the appliance or equipment, therefore also making it a design and construction standard. It is required that stoves, 
ranges, central furnaces and other space heaters be designed and built in conformity with the relevant referenced standard. 


A-9.33.4. Carbon Monoxide Alarms. 


Carbon monoxide (CO) is a colourless, odourless gas that can build up to lethal concentrations in an enclosed space without 
the occupants being aware of it. Thus, where an enclosed space incorporates or is near a potential source of CO, it is prudent to 
provide some means of detecting its presence. 


Dwelling units have two common potential sources of CO: 
e fuel-fired space- or water-heating equipment within the dwelling unit or in adjacent spaces within the building, and 


e attached storage garages. 


Most fuel-fired heating appliances do not normally produce CO and, even if they do, it is normally conveyed outside the building 
bv the appliance’s venting system. Nevertheless, appliances can malfunction and venting systems can fail. Therefore, the provision 
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of appropriately placed CO alarms in the dwelling unit is a relatively low-cost back-up safety measure. Similarly, although Article { 
9,10.9.16. requires that the walls and floor/ceiling assemblies separating attached garages from dwelling units incorporate an air 

barrier system, there have been several instances of CO from garages being drawn into houses, which indicates that a fully gas-tight 
barrier is difficult to achieve. The likelihood of preventing the entry of all CO is decreased if the dwelling unit is depressurized in 
relation to the garage. This can readily occur due to the operation of exhaust equipment or simply due to the stack effect created by 
heating the dwelling unit. Again, CO alarms in the dwelling unit provide a relatively low-cost back-up safety measure. 


A-9.39. Cold Room Slabs. 
Design Assumptions 
1. Density of Reinforced Concrete = 23.5 kN/m’?. 


2. Live Loads - As per Sentence 9.4.2.3 (1) of the Building Code, the live load is the lesser of the following: 
e 1.9 kPa, 
¢ Specified roof snow load, which for Ontario is up to 2.9 kPa. 


Therefore a specified design load of 3.0 kPa is appropriate; however, the slab specified is capable of carrying higher live loads since 
the crack control requirements of CSA A23.3 and cover requirements as given below govern the design of the slab. 


3. Design Standards: CSA A23.3-94, “Design of Concrete Structures”. 


4, Exposure and Cover for Reinforcing Steel: 
e The slab is considered to be exposed to weather and de-icing chemicals. 
¢ Minimum top cover is 60 mm as per CSA A23.3 Clause A15.1.7.1 plus a 12 mm tolerance on placement. 
¢ Minimum bottom cover is 30 mm as per CSA A23.3 Clause A12.6.2 (slab cast against formwork), 
¢ For 10M reinforcing bars the minimum slab thickness is 72 mm cover + 11.3 mm bar + 11.3 mm bar + 30 mm cover = 
125 mm. 


5. Design Assumptions: 
e Concrete compressive strength of 32 MPa at 28 days as per Sentence 9.3.1.6.(1) of the Building Code. 
« Reinforcing steel yield strength of 400 MPa. 
¢ Slab design is based on a one-way slab simply supported on foundation walls along the edges. Since the slab can be square 
or rectangular, the same steel is provided in both directions. 
¢ Maximum span is limited to 20 times the slab thickness as per CSA A23.3 Table 9.1. 


Nee 78 
Ontario 


2012 BUILDING CODE FOR HOUSING Appendix B 
@ Appendix B 
Imperial Conversions of Metric Values 
Imperial conversions may be determined using the factors listed below. 
a 
Conversion Factors 
to Convert to Multiply by 
el 
46 fe 1.8 and add 32 
g oz 0.0353 
g Ib 0.0022 
kg Ib 2.2046 
kg/m? Ib/ft? 0.20481 
kPa Ib/in? 0.14503 
kPa Ib/ft? 20.885 
L gal (Imp) 0.21997 
L gal (US) 0.26417 
Lim? gal/ft? (Imp) 0.02044 
L/s* gal/min (Imp) 13.198 
Lis* gal/min (US) 15.850 
Lis"? ft3/min 2.1189 
Lisem cfm/ft 0.64584 
Lisem? cfm/ft? 0.19685 
2) Ix ft-candle 0.09290 
mm in 0.03937 
m ft 3.2808 
m? ft? 10.764 
m? ft? 95,315 
m*/h ft?/min 0.58857 
m/s ft/min 196.85 
MJ Btu 947.82 
m’°C/W (RSI) ft?*he°F/Btu  (R) 5.6785 
N Ibf 0.22481 
ng/Passem? perms 0.01741 
W Btu/h 3.4122 
Column 1 2 3 
Notes: 
* — liquid volume flowrate 
** air volume flowrate 
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SI Units and Their Multiples 


The SI prefixes used to form names and symbols of decimal multiples and sub-multiples of SI units are: 


Prefix Symbol Magnitude Factor 
exa E 1 000 000 000 000 000 000 10" 
peta P 1 000 000 000 000 000 10" 
tera T 1 000 000 000 000 10" 
giga' G 1 000 000 000 109 

mega’ M 1 000 000 108 
kilo’ k 1 000 10° 

hecto? h 100 10? 

deca? da 10 10' 
deci? d 0.1 10° 

centi? C 0.01 10? 
milli’ m 0.001 103 

micro! U 0.000 001 10° 

nano! n 0.000 000 001 10° 
pico p 0.000 000 000 001 10: 

femto f 0.000 000 000 000 001 10:75 

atto Albu a 0,000 000 000 000 000 001 108 
Column 1 2 3 4 


Notes: 
(1) most frequently used 
(2) avoid if possible 
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DIVISION A * ittustrated [isevensy Provisions for Future Installations 12-3 
See. Air Admittance Valves 12-3 
Part | <i feleralnck Control of Shut-off Valves 12-2 
a * 7.6.1.10. Check Valves 12-2 
1.1.1.1. Scope of Division A 1-2 * 7.6.5.1. Maximum Temperature of Hot Water 12-2 
1.1.1.2. Scope of Division B 1-2 * 7659. Showers {2-2 
1.1.1.3. Scope of Division C 1-2 
1.1.2.1. Application of Parts 1, 7 and 12 1-2 Part 9 
* 1.1.2.4. Application of Part 9 1-2 
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Concrete Mixes 1-6, 16-2 
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Cold Weather Requirements 

Grade Marking 

Lumber Grades 

Machine Stress Rated Lumber 

OSB, Waferboard and Plywood Marking 
Moisture Content 

Lumber Dimensions 


1.1.2.1. Climatic and Seismic Design Values 1-2 
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1.3.1.2. Applicable Editions 1-2 
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Part 3 Panel Thickness Tolerances : 
3.1.9.1, Fire Stops 6-8 Undersized Lumber : 
3.8.3.13. Showers and Bathtubs 7-22 Termite and Decay Protection eae 
3.8.3.8. Water Closet Stalls 7-22 ae Nat ; 

Structural Requirements 4 

Part 6 1.1. General 1-6, 2-15, 
6.1.1.1. Scope 1-5 2-2 
6.2.1.1. Good Engineering Practice 1-5 2-31, 3-2 
6.2.1.10. Asbestos 1-5 * 9.4.2.1. Application 3-2, 8-2 
6.2.1.11. Access Openings 1-5 * 9.4.2.2. Specified Design Snow Loads 8-2 
6.2.1.2. Design Indoor Air Temperatures 1-5 9.4.3.1. Deflections 3-2 
6.2.1.3. Structural Movement 1-5 * 9.4.4.2. Foundation Capacity in Weaker Soiland 2-6 
6.2.1.4. Installation Standards 1-5, 11-2 Rock 
6.2.1.5. Fireplaces iets) * 94.4.3. High Water Table 2-6 
6.2.1.6. Heat Recovery Ventilators 11-6 9.4.4.4. Soil Movement 2-6 
6.2.1.7. Outside Design Conditions 1-5 9.4.4.6. Walls Supporting Drained Earth 2-15 
6.2.1.8. Installation - General 1-5 9.5.1.1. Application 4-2 
6.2.1.9. Expansion, Contraction and System 1-5 C) IS) 5) oe Method of Measurement 4-3 

Pressure 9.5.1.3. Floor Areas And 
6.2.10.1. Cooling Units 1-5 * 95.1.4. Combination Rooms 4-5 
So Pears oe 9.5.1.5. Lesser Areas and Dimensions 4-2 

* 6.2.4.10. Clearances of Ducts and Plenums 1-5, 11-2 a me erga ne 
6.2.4.11. Exhaust Ducts and Outlets ise * 9.5.3.1. Ceiling Heights of Rooms or Spaces 4-2 
6.2.4.12, Make-up Air 1-5 * 9.5.3.2 Mezzanines 4-2 
6.2.4.13. eueR Return, Intake and Exhaust Air 1-5 * 9533. Storage Garages 4-2 

penings * O54 4. Vi e 
6.2.4.14, Air Filters and Equipment 1-5 SACLE So Relea aaah Ne aly ae 
6.2.4.3. Construction and Installation of Ducts 1-5, 11-2, * 95514 roe SF Dining Rooms or Spaces 4-2 

ape Pisouns iia * 95.6.1. _ kitchen Areas 4-2 

6.2.4.4. Warm-Air Supply Outlets 1-5 * 95.7.1. Areas of Bedrooms 4-2, 4-6 
6.2.4.7. Return-Air System 11-2 * 9.5.7.2. Areas of Master Bedrooms 4-2 
ee revenge ais and Insulation 11-2 * 9.5.7.3. Areas of Combination Bedrooms 4-2 

.2.5.1, Location of Appliances ee Neary We +t < 
6.2.5.2. Appliances Installed Outside the 1-5 9.6.8.1; eet ae ae aL ne 
6281. eas Backing 11-2 9.5.9.1. Space to Accommodate Fixtures 4-2 
6.2.9.1. Piping Materials and Installation 1-5 9.5.9.2. Doors to Rooms Containing Water 5-4 
as al and Coverings 1-5 * 95.101 Bean Width 4-2. 5-3 

2.9.3. earances 1-5 Upc. . ee 
6.2.9.4. Surface Temperature 1-5 pe os Recene reae Sizes oe 
Loe Pilea in Shafts ee _ 9.6.1.2, Material Standards for Glass 5-4 
6.3.1.1. Requirement for Venting 4-5 a e pe Sufficiency of Glass 5-4 
6.3.1.2. Masonry or Concrete Chimneys 10-10 97441. Roca. 9-2 
6.3.1.3. Metal Smoke Stacks 10-10 go. sels ae oo 

Part 7 OKAY. Other Requirements for Windows, Doors 9-2 

* 7.4.7.2. Size and Spacing of Cleanouts 12-3 9.7.2.2 a ne ear for Windows, Doors 5-4 

* 7,4.9.4, AON Size of Building Drains and 12-3 og a and Skylights : 

ewers * ink 
* 7.4.10.8. Hydraulic Loads on Sanitary Horizontal 12-3 Hit oa oaerS Chena as 
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9:7,3.1. General Performance Criteria 5-4 * 9.10.7.1. Protection of Structural Steel Members 6-3 

9.7.3.2. Heat Transfer Performance 9-2 9.10.9.10. Concealed Spaces Above Fire 6-8 
7.3.2, Heat Transfer Performance 5-4 Separations 

O33. Thermal Sf herpes of Windows, 9-2 9.10.9.14. Separation of Residential Suites 6-8 

Doors and Sky ie 9.10.9.16. Separation of Storage Garages 6-8 

9.7.3.3. Lee wba rh gt of Windows, 5-4 9.10.9.2. Continuous Barrier 6-8 

oors an ylights 9.10.9.3. Openings to be Protected With Closures 6-8 

RON : ‘ Pat ea 5-4, 9-2 * Saree saber if Fire Separations i: 

m2, eneral 5-4, 9-2 10.9.7. ombustible Piping - 

9.7.4.3. Performance Requirements 5-4, 9-2 * 9.10.9.8. Collapse of Combustible Construction 6-8 

9.7.5.1. Application and Compliance 5-4, 9-2 * 9.10.9.9. Reduction in Thickness of Fire Separation 6-8 

EON Ou: Resistance to Forced Entry for Doors 5-4 by Beams and Joists 
9.7.5.3. Resistance to Forced Entry for Windows _—- 9-2 9.10.11.1. Required Firewalls 6-8 
Oi7n.6s1. ee. of Windows, Doors and 5-4, 9-2 3 a ae ee cee ae 

ights * 9.10.11.3. Construction of Firewalls = 
oo Sealants Trim and Flashing o4 pe? ae ss - eee " Shyights Garages a 

PO Sate le enera - Wee, 5 

* 9.8.10.1. Design 5-7 : 9.10.12.3. Exterior Walls Meeting at an Angle 6-8 

* 9.8.10.2. Anchorage 5-7 9.10.12.4. Protection of Soffits 6-8 

* oe i 0.3. Bide of Damage Due to Frost 5-7 * *9:10.13.15. Tes Between Garages and Dwelling 6-8, 16-2 

=O S26, tair Widt 5-7 

* 9899. Height pil Stairs 5-7 9.10.13.5. Wired Glass as a Closure 6-8 

* 98.3.1. Straight and Curved Runs in Stairs 5-7 9.10.13.7. Glass Block as a Closure 6-8 

* 983.2. Minimum Number of Risers 5-7 9.10.15, Spatial Separation Between Houses 6-8 

* 9.8.3.3. Maximum Height of Stairs 5-7 9.10.15.1. Application “e 6-8 
9.8.4.1. Dimensions for Risers 5-7 * OmOM 5.2. coe and Location of Exposing Building 6-8 
Bee oe ee ee eT EB AEE * 9.10.15.3, Inadequate Firefighting Facilities 6-8 

¥ pean ribelbesll isle Treads _ 5-7 9.10.15.4, Glazed Openings in Exposing Building 6-8 

BAA eS GOO” Maere * 9.10.15.5. Construction of Exposing Building Face 6-8 

* 9.8.4.5, Winders 5-7 * 9.10.16.1. Required Fire Blocks in Concealed 6-8 
9.8.4.6. Leading Edges of Treads 5-7 een iD = alle ae 

* 9.8.5.1, Application 5-12 ncn Pas Required Fire Blocks in Wall Assemblies 6-8 

‘i aoe Hiclent over RerBe ie 9.10.16.3. Fire Block ea im ee 

0.909. a 9.10.16.4. Penetration of Fire Blocks - 

* 9.8.5.4. Slope 5-12 9.10.17.1. Flame-Spread Rating of Interior Surfaces 6-3 

* 9.8.5.5. Maximum Rise | 5-12 9.10.17.10. Protection of Foamed Plastics 6-3 

* 9.8.6.2, Required Landings _ 5-7, 5-12 9.10.17.11.Walls and Ceilings in Bathrooms 6-3 
9.8.6.3, Dimensions of Landings Of, orte 9.10.17.12. Coverings or Linings of Ducts 6-3 

3871 Rotured Hengalee a SNe) St ef 

0.1.1, AITO ; ; ,10.19.2, Sound Patterns of Smoke Alarms = 

Q ear Helghtoraner clea: ais 9.10.19.3. Beets of ene Alarms SF 

BN Seas F - 9.10.19.4. Power Supply o 
9.8.7.5. Ergonomic Design 5-13 9.10.19.5. Interconnection of Smoke Alarms 6-7 

EPO NO: Projections into Stairs and Ramps _ 5-13 9.10.19.6. Silencing of Smoke Alarms 6-7 

* 9.8.7.7. Design and Attachment of Handrails 5-13 9.10.19.7. Instructions for Maintenance and Care 6-7 

* 9.8.8.1. | Required Guards 2-30, 9.10.20.3. Fire Department Access to Buildings 6-22 

* Fs * 9.10.22.1. Installation of Ranges 6-3 

: aaa masa mene B14 * 9.10,22.2. Vertical Clearances above Cooktops 6-3 
o884. Gus q o Floc . dR , B44 * 9.10.22.3. Protection Around Cooktops 6-3 

NARS Garecons sai ge tc Me I if 9.11.1.1. Determination of Sound Class 6-22 

* F Transmission Ratings 
9.8.8.5. | Openings in Guards 5-14 sab oan 

* 9.8.8.6. Guards Designed Not to Facilitate 5-14 9.11.2.1 nearaen Sound Transmission Class 6-22 
9887. table estate 5-14 * 9.12.1.1, Removal Gt pee and Organic Matter so 
9.8.9.1. Loads on Stairs and Ramps 5-7 * 9.12.1.2. Standing Water - 
9.8.9.2. Exterior Concrete Stairs 5-7 , 9:12.1.3. Protection from Freezing 2-2 
9893 Exterior Wood Steps a 9.12.1.4. _ Precautions During Excavation 2-2 
9.8.9.4. Wooden Stair Stringers 5-7 / es: reper aged mabe Lt Soil ne 

‘QO5 Perle. 2528 inimum Depth of Foundations - 
9.8.9.5, Treads 5-7 ; 
ini F i * 9.12.3.1. Placement of Backfill 2-44 
9.8.9.6. Finish for Treads and Landings and 5-7 * 9123.2. Grading of Backfill 9-AA 
Ramps * 9123.3. Deleterious Debris and Boulders 2-44 
O12. Fre Preteen ee * 9.12.3.4, Lateral Support of Foundation Wall 2-44 
Oi Oi 9.12.4.1. ompacting or Filling With Concrete - 

_ 99.1.3. Occupant Load 5-2 * 9.13.2.1. _Dampproofing 2-34 
9.9.10.1. Egress Windows or Doors for Bedrooms 5-3, 9-2 * 913.22. Material Standards 9-34 
9923 Hovaiocs Glas Escapes and Windows 23 ; haa Sitar ae eae aoe 

tthe d * 9.13.2.4, reparation of Surface -33, 
as Means of Egress 2-34 
9.9.2.5. Front Edge of Stair Treads 5-7 * ication of D fina Material 9-34 

, 99.4.6. Openings Near Exit Doors 68 91326 Moletore byotec weeuioa iter Finishes 2-34 

‘ Bay P Bene pa Exits or, Egress Doors ae * 9.13.2.7. Dampproofing of Floors-on-Ground 2-34 

* 9.10.3.1, ae -Resistance and Fire-Protection 6-3 oats Seu atlas Rb hide ae 

atings 9.13.3.1. Required Waterproofing 2-43 

, 9:10.3.2. Flame-Spread Rating ne 9.13.3.4, Preparation of Surface 2-33 
9.10.3.3, Fire Exposure Considered @erei 12 * 913.3.4. Preparation of Surface 2-43 
9.10.4.1, Mezzanines not Considered as storeys F * 9.13.3.5. Application of Waterproofing Membranes 2-43 
9.10.5.1. Permitted Openings in Wall and Ceiling 6-8 * 9113.36. Floor Waterproofing System 2-43 
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* 9.13.4.1. Soil Gas Control 2-47 9.17.1.1. Application 2-24 f 
9.13.4.2. Required Soil Gas Control 2-47 9.17.2.1. Location 2-24 
9.14.1.1. Application 2-38 9.17.2.2. Lateral Support 2-24 
9.14.1.2. Crawl Spaces 2-38 = OMi.3. Steel Columns 2-24 
9.14.1.38. Floors-on-Ground 2-38 9.17.3.1. Size and Thickness 2-24 

* 9.14.2.1, Foundation Wall Drainage 2-38 9.17.3.2. End Bearing Plates 2-24 
9.14.3.1. Material Standards 2-38 9.17.3.3. Paint 2-24 
9.14.3.2. Minimum Size 2-38 9.17.3.4. Design of Adjustable Steel Columns 2-24 
9.14.3.3. Installation 2-38 * 9.17.4, Wood Columns 2-24 

* 9.14.4.1. Type of Granular Material 2-38 9.17.4.1. Column Sizes 2-24 

* 9.14.4.2, Installation 2-38 9.17.4.2. Materials 7-3 

* 9.14.4.3. Grading 2-38 9.17.4.2. Materials 2-24 

* 9.14.4.4, Wet Site Conditions 2-38 9.17.4.3. Columns in Contact with Concrete 2-24 

* 9.14.5.1. Drainage Disposal 2-38 9.17.4.4._Wood Column Termite Protection 2-24 
9.14.5.2. Sump Pits 12-2 DOR AOs Unit Masonry Columns 2-24 

* 9.14.5.2. Sump Pits 2-38 9.17.5.1. Materials 2-24 

* 9.14.5.3. Dry Wells 2-38 9.17.5.2. Sizes 2-24 
9.14.6.1. Surface Drainage 2-38 we KeMlrAkeh Solid Concrete Columns 2-24 
9.14.6.2. Drainage away from Wells 2-38 9.17.6.1. Materials 2-24 
9.14.6.3. Window Wells 2-38 9.17.6.2. Sizes 2-24 
9.14.6.4. Catch Basin 2-38 * 9.18.1.1. Application 2-28 
9.14.6.5. Downspouts 2-38 * 9,18.1.2. Foundations 2-28 

* 9.15.1.1. General 2-6 * 9.18.1.3. Heated and Unheated Craw! Space 2-28 
9.15.1.2. Permafrost 2-6 * 9.18.2.1. Access Openings 2-28 
9.15.1.3. | Foundations for Deformation Resistant 2-2 * 9.18.3.1. Ventilation of Unheated Crawl Space 2-28 

Buildings * 9.18.3.2. Ventilation of Heated Crawl Spaces 2-28 
9.15.2.1. Concrete 2-6 * 9.18.4.1. Access Way to Services 2-28 
9.15,.2.2. Unit Masonry Construction 2-15 * 9.18.5.1. Drainage 2-28 
* 9.15.2.3. Pier Type Foundations 2-31 9.18.6.1. Ground Cover in Unheated Crawl Spaces 2-47 
* 9.15.2.4. Wood Frame Foundations 2-15 * 9.18.6.1. Ground Cover in Unheated Crawl Spaces 2-28 
* 9.15.3.1. Footings Required 2-6 * 9.18.6.2. Ground Cover in Heated Crawl Spaces 2-28 
* 9.15.3.2. Support of Footings 2-6 * 9.18.7.1. Crawl Spaces as Warm Air Plenums 2-28, 6-3 
* 9.15.3.3. Application of Footing Width and Area 2-6 * 9.19.1.1. Required Venting 8-14 
Requirements * 9.19.1.2. Vent Requirements 8-14 

* 9.15.3.4. Basic Footings Widths and Areas 2-6 * 9.19.1.3. Clearances 8-14 

* 9.15.3.5. Adjustments to Footing Widths for 2-6 * 9.19.1.4. Mansard or Gambrel Roof 8-14 
Exterior Walls * 9.19.2.1. Access 8-16 

* 9.15.3.6. Adjustments to Footings Widths for 2-6 9.20. Masonry and Insulating Concrete Walls 2-24 
Interior Walls not in Contact With the Ground 

* 9.15.3.7. Adjustments to Footing Area for Columns 2-6 9.20.1.1. General 7-24, © 

* 9.15.3.8. Footing Thickness 2-6 15-2 

* 9.15.3.9. Step Footings 2-6 9.20.1.2. Earthquake Reinforcement 7-24 
9.15.4.1_ | Permanent Form Material 2-15 9.20.2.1. _ Masonry Unit Standards 7-24 
9.15.4.10. Interior Masonry Walls 2-15 9.20.2.2. Used Brick 7-24 

* 9.15.4.2. Foundation Wall Thickness and Required 2-15 9.20.2.3. Glass Blocks 15-10 

Lateral Support 9.20.2.4. Cellular Concrete 7-24 

* 9.15.4.3 Foundation Walls Considered to be 2-15 9.20.2.5. Stone 7-24 

Laterally Supported at the Top 9.20.2.6. Concrete Units Exposed to the Weather 7-24 

* 9.15.4.4. Foundation Walls Considered to be 2-15 * 9.20.2.7. Compressive Strength 7-24, 
Laterally Supported at the Bottom 15-2 

* 9.15.4.5. Reinforcement for Flat Insulating 2-15 9.20.3.1, _ Mortar Materials 7-24, 
Concrete Form Foundation Walls 15-2 

9.15.4.6. Extension above Ground Level 2-15 * 9.20.3.2. Mortar and Grout Mixes 7-24, 

* 9.15.4.7. | Reduction in Thickness 2-15, 15-10 

15-2 * 

0.15.48 Qorbeling 2-15 9.20.4.1. Thickness ee 

* 9.15.4:9) rack Control Joints 2-15 * F F 
9.15.5.1 Suppor Gt Fiocrdlolits 5-04 9.20.4.2. Solid Masonry Units bea 

(SURO ce DON aaa SoH * 9.20.4.3, Hollow Masonry Units 7-24, 
9.15.6.1. Foundation Walls below Ground 2-33 15-2 
9.15.6.2, Foundation Walls above Ground 2-33 9.20.5.1. Masonry Support 7-24 
9.15.6.3. Form Ties 2-33 * 9.20.5.2. Lintels or Arches 7-24, 
Sey Nigeoe als . 2-30 15-2 

16.1.2, Structural Floor Slabs 2-30 9.20.6. Thickness and Height 2-24 
9.16.1.3, Required Floors-on-Ground 2-30 * 9.20.6.1. Thickness of Eero} Walls 7-24 
9.16.1.4. _Dampproofing and Water Proofing 2-30 * 9.20.6.2. Cavity Walls 7-24 

* 9.16.2.1. Required Installation of Granular Fill 2-24, * 9 20.6.3. Thickness of Interior Walls 2-04 

2-30 9.20.6.4._ Masonry Veneer 15-2 

_ 9.16.2.2 Support of Floors 2-24 9,20.6.5, Parapet Walls 7-24 
9.16.2.2. Support of Floors 2-30 9.20.6.6. Stone or Concrete Facings 15-2 
9.16.3.1. | Control of Water Ingress 2-38 * 920.7.1. Maximum Dimensions 7-24 
9.16.3.2. _ Hydrostatic Pressure 2-38 * 9,20.7.2. Minimum Wall Thickness 7-24 
9.16.3.3. Floor Drains 2-38 * 9.20.7.3. Separation of Chases and Recesses 7-24 
9.16.4.1. Surface Finish 2-30 * 9,20.7.4. _Non-Conforming Chases or Recesses 7-24 
9.16.4.2. Topping Course 2-30 * 9.20.7.5. Chases or Recesses Cut into Walls 7-24 
9.16.4.3. Thickness 2-30 9.20.8.1. Capping of Hollow Masonry Walls 7-24 
9.16.4.4. Bond Break 2-30 * 9.20.8.2. Cavity Walls Supporting Framing 7-24, 8.2 ( 

* 9.16.4.5. Compressive Strength 2-34 Members \ 
9.16.5.1. Wood Frame Floors 2-31 9.20.8.3. Bearing of Beams and Joists 3-14 
9.17. Columns 2-24 9.20.8.4. Support of Beams and Columns 2-24 
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9.20.8.5. Distance to Edge of Supporting Members 15-2 9.21.4.6. Chimney Caps 10-10 
9.20.9.1. Joints to be Offset or Reinforced -24 9.21.4.7. Cleanout 10-10 
9.20.9.2. Bonding or Tying of Other than Masonry 7-24 9.21.4.8. Wall Thickness 10-10 
Veneer 9.21.4.9. Separation of Flue Liners 10-10 
Aon Ponclag vee ee ue Cee eee Combustible Materials 10-10 
20.9.4. Tying -24, ZO 2. ealing of Spaces 0-10 
15-2 ae support of Joists or Beams 10-10 
9.20.9.5. Ties for Masonry Veneer 15-2 22.1.1, Application 10-2 
9.20.9.6. Reinforcing for Glass Block 15-10 9.22.1.2, Masonry and Concrete 10-2 
9,20.10.1. Lateral Support Required 7-24 9.22.1.3, Footings 10-2 
9.20.11.1. Anchorage of Floor or Roof Assemblies 3-2 9.22.1.4. Combustion Air 10-2 
9.20.11.2. Bonding and Tying of intersecting Walls 7-24 9.22.10.1. Appliance Standard 10-2 
9.20.11.3. Wood Frame Walls Intersecting Masonry 7-24 ao lett riod 12 
Walls a } ; ; f 
9.20.11.4. Wood Frame Roof Systems 8-2 9.22.2.2, Firebrick Liners 10-2 
. a 11.5. Cornices, Sills and Trim 7-24 eae tac Walls ies 
11.6. Piers 2-31 pea 5 
9.20.12.2. Corbelling for Cavity Walls 2-15, oeee Sapnoet teats ee 
7-24 Ges ; : 
9.20.12.3. Corbelling for Masonry Veneer 15-2 9.22.6.1. Required Damper and Size 10-2 
9.20.13.1. Materials for Flashing 15-2 9,.22.7.1. Slope of Smoke Chamber 10-2 
9.20.13.10. Mortar Droppings 7-24 9.22.7.2. Wall Thickness 10-2 
9.20.13.11. Caulking at Door and Window Fraines 15-2 9.22.8.1. Conformance to Standard 10-2 
9.20.13.12. Drips Beneath Window Sills 45-2 9.22.9.1. Clearance to the Fireplace Opening 10-2 
9.20.13.2. Fastening of Flashing 45-2 9.22.9.2. Metal Exposed to the Interior 10-2 
e 20.13.3. Location of Flashing 15-2 eee Seba compass Framing Ke 
20.13.4. Extension of Flashing 15-2 CEG, leat Circulating Duct Openings 5 
9.20.13.5. Feng for Weep Holes in Masonry 7-24 neo Sreneen d Rigiait +8 
Veneer/Masonry Walls OE, 1, | ty bs 
9.20.13.6. Flashing for Weep Holes in Masonry 15-2 Seas. Eroteeion how anatase ee: 
Veneer CME 5 
9.20.13.7. Flashing Joints 15-2 9.23.2.4. Lumber 1-6 
9.20.13.8. Required Weep Holes 7-24 9.23.2.5. Termite Protection 1-6 
9.20.13.9. Protection of Interior Finish 7-24 9.23.3.1. Standards for Nails and Screws 1-6 
9.20.14.1. Laying Temperature of Mortar and 7-24 eat BETeon of cpitien : 3 us 7 
9.20.14.2 MaESoi%n trom Weather 7-24 9.23.3.4. Nailing of Framing 1-6, 3-13 
9.20.15.1. Amount of Reinforcement 7-24 * 9.23.3.5. Fastening for Sheathing and Subflooring 1-6, 3-21, 
9.20.15.2. Installation Standard 7-24 7-3, 8-12 
9.20.16.1. Corrosion Resistance of Connectors 7-24 9.23.4.1. Application 3-5 
9.20.17.1. Thickness of Flat Insulating Concrete 7-34 * 9.23.4.2 Spans for Joists, Rafters and Beams 3-5 
Form Walls * 9.23.4.2. Spans for Joists, Rafters and Beams 8-2 
OO nes poe aut for Flat Insulating 7-34 * 9.23.4.3. Sele Beams 3-5 
oncrete Form Walls 9.23.4.4. oncrete Topping 3-5 
. Openings in Non-Loadbearing Flat 7-34, 9.23.4.5. Heavy Roofing Materials 8-2 
Insulating Concrete Form Walls 9-15 9.23.5.1. Holes Drilled in Framing Members 3-5, 3-23 
‘ye beanraes A Loadbeane Flat Insulating 2-15, eae Nene of Framing Members ome ae 
oncrete Form Walls 7-34 23.5.3. all Studs 9); = 
: Bee SuPPOHeS on Flat Insulating 2-15, 9.23.5.4. ep aoe es 
oncrete Form Walls 1-34 9.23.5.5. oof Trusses - 
. Anchoring of Roof Framing to Top of Flat 7-34 9.23.6.1. Anchorage of Building Frames 3-2 
Insulating Concrete Form Walls 9.23.6.2. Anchorage of Columns and Posts 2-24 
. Protection from Precipitation and 7-34 9.23.6.3. Anchorage of Smaller Buildings 3-2 
921.11. Applicat 10-10 90372 Leveling of Sil 30 
CAS eile pplication ES Olid. evelling of Sill Plates iE 
9.21.1.2. Factory-Built Chimneys 10-10 9.23.8.1. Baer on Beams 3-14 
9.21.1.3. Flue Pipes 10-10 9.23.8.2. Priming of Steel Beams 3-5 
9.21.1.4. Chimney or Flue Pipe Walls 10-10 * 9.23.8.3. Builttup Wood Beams 3218 
9,.21.2.1. Chimney Flue Limitation 10-10 * 9.23.9.1. End Bearing for Joists 3-2, 3-14 
2d 212. loess of More Than One 10-10 REC) e aoe are sapahie by Beams eae 
ppliance * 9.23.9.3. estraint of Joist Bottoms -14 
9.21.2.3. Inclined Chimney Flues 10-10 * 9.23.9.4. Strapping and Bridging in Tables A-1 3-14 
9.21.2.4. Size of Chimney Flues 10-10 and A-2 
aay ee renee Swe Tong aes es ae ae 
21.2.0, va imney Fiues a 23.9.6. rimmer Joists - 
9.21.3.1. Lining Materials 10-10 9,23.9.7, Support of Tail and Header Joists 3-18, 
9.21.3.10. pale Chimney Liners ene 3-20 
9.21.3.2. Joints in Chimney Liners - 9.23.9.8. Support of Walls 3-19 
9.21:3.3. Clay Liners ja? 9.23.9.9. Cantilevered Floor Joists 3-20 
9.21.3,.4. Firebrick Liners 10-10 9,23.10.1. Stud Size and Spacing 728 
9.21.3.5. Concrete Liners We 9.23.10.2. Bracing and Lateral Support 7-3 
9.21.3.6, Metal Liners jet) 9.23.10.3. Orientation of Studs 7-3 
9.21.3.7. Installation of Chimney Liners 10-10 ‘OR 40 4. 1a E 
: , 9.23.10.4 Continuity of Studs 7-3 
b [E ds d 10-10 
OE a ase 9,23.10.5. Support for Cladding Materials 7-3 
9.21.3.9. Mortar he Chimney Liners 10-10 * es hese Re meat Release Pe 
9.21.4.1. Unit Masonry 10-10 * 992449 2 7. 
9.21.4.10. Flashi 40-10 9.23.11.2. Bottom Wall Plates 3-2, 7-3 
Sad” ae 10-40 * 9.23.11.3. Top Plates ns 
OLAS. pape = 10-10 * 9.23.11.4. Joints in Top Plates 7-3 
. Baal Welghiok Ohinnerabes 10-10 9.23.12.1. Openings in Non-Loadbearing Walls 73 
* g0146. ‘Lateral Stability 40-10 9.23.12.2. Openings in Loadbearing Walls 7-3 
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12.3. Lintel Spans and Sizes 
13.1. Continuity of Rafters and Joists 
13,10, Ceiling Joists Supporting Roof Load 
.13.11, Wood Roof Trusses 
13,2, Framing around Openings 
.13.3. End Bearing Length 
13.4. Location and Attachment of Rafters 
13.5, Shaping of Rafters 
13.6. Hip and Valley Rafters 
13.7. Intermediate Support for Rafters and 
Joists 
.13.8. Ridge Support 
13,9. Restraint of Joist Bottoms 
.14.1, Subflooring Required 
14,2, Material Standards 
.14.3, Edge Support 

.14.4. Direction of Installation 
.14,5. Subfloor Thickness or Rating 
.14.6,. Annular Grooved Nails 

14.7 

16.2 

15.3 

15.4 

15.5 

15.6 

15.7 

16.1 

16.2 

16.3 

16.4 

16,5 

16.6 

al? 
i 
3 
4 
5 


ea ee ee eee 


, Lumber Subflooring 
Material Standards 
Direction of Installation 
Joints in Panel-Type Sheathing 
Lumber Roof Sheathing 
Edge Support 
. Thickness or Rating 
. Required Sheathing 
, Thickness, Rating and Material 
Standards 
. Attachment of Cladding to Sheathing 
. Lumber Sheathing 
, Joints in Panel-Type Sheathing 
. Mansard Style Roofs 

Application 
Material Standards 
Metal Thickness 
Screws 
Cladding, Sheathing and Interior Finish 
Required 
Size and Spacing of Studs in Interior 
Walls 
Thickness of Studs 
Runners 
Openings in Fire Separations 
Size and Spacing of Studs in Exterior 
Walls 
Installation of Runners 
Fire-Rated Walls 
Orientation of Studs 
Support for Cladding Materials 
Framing around Openings 
Attachment of Studs to Runners 
Openings for Fire Dampers 
Scope and Application 
Required Insulation 
Insulation Materials 
Installation of Thermal Insulation 
Installation of Loose-Fill Insulation 
Installation of Spray-applied Polyurethane 
Required Barrier to Air Leakage 
Air Barrier System Properties 
Continuity of the Air Barrier System 
Required Barrier to Vapour Diffusion 
Vapour Barrier Materials 
Installation of Vapour Barriers 
General 
Purpose of Roofing 
Alternate Installation Methods 
Material Standards 
Nails 
Staples 
Slope 
Required Flashing at Intersections 
Materials (Flashing) 
Valley Flashing 
Intersection of Shingle Roofs and 
Masonry 
Intersection of Shingle Roofs and Walls 
Other Than Masonry 
* 9,26.4.6. Intersection of Built-Up Roofs and 
Masonry 
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9,27.3.6. 


O.27.3.1 
9,27.3.8. 
9.27.4.1. 


Ate OS acu oiae es cole) ae 


nN nook 


Intersection of Built-Up Roofs and Walls 
other than Masonry 
Chimney Saddles 

Required Eave Protection 
Materials (Eave Protection for Shingles 
and Shakes) 

Materials (Underlay Beneath Shingles) 
Installation 

corer age 

Starter Strip 

Head Lap 

Fasteners 

Securing of Tabs 

Hips and Ridges 

Eave Protection 

Flashing 

Coverage 

Starter Strip 

Securing of Tabs 

Securing of Shingle Courses 
Hips and Ridges 

Flashing 

Fastening 

Decking 

Grade 

Size 

Spacing and Joints 
Fastening 

Exposure 

Flashing 

Eave Protection 

Size and Thickness 
Underlay 

Spacing and Joints 
Fastening 

Exposure 

Flashing 

Eave Protection 

Grade 

Quantity of Materials 


10. Cant Strips 


Coal-Tar and Asphalt Products 

Roof Felts 

Aggregate Surfacing 

Flashing 

Number of Layers 

Installation of Layers 

Roofing over Wood-Based Sheathing 
Attachment to Decking 

Double Coverage 

Joints 

Thickness 

Support 

Installation (Hot Applied Rubberized 
Asphalt Roofing) 

Installation (Polyvinyl Chloride Sheet 


oofin 
Poet Ngo (Concrete Roof Tiles) 
Roof Drains 
Downspouts 
General 
Minimizing and Preventing Ingress and 
Damage 
Minimum Protection from Precipitation 
Ingress 
First and Second Planes of Protection 
Moisture 
Protection of Cladding from 
Elements of the Second Plane of 
Protection 
Sheathing Membrane Material Standard 
Required Sheathing Membrane and 
Installation 


Insulating Sheathing in Lieu of Sheathing 7-3, 15-2, 
15- 11 
7-3, 15-2, 
1 


Membrane 

Sheathing Membranes in Lieu of 
Sheathing 

Face Sealed Cladding 


Flashing Materials 
Flashing Installation 
Required Sealants 


8-17 


8-17 
8-17 
8-17 
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9.27.4.2. Materials 15-11 * 9,29.6.2, Grooved Plywood 14-2 
* 9.27.5.1. Attachment 15-11 9.29.6.3. Nails and Staples 14-2 
9.27.5.2. Blocking 15-11 * 9.29.6.4. Edge Support 14-2 
9.27.5.3. Furring 15-11 9.29.7. Hardboard Finish 14-2 
* 9.27.5.4. Size and Spacing of Fasteners 15-11 9.29.7.1. Material Standard 14-2 
9.27.5.5. Fastener Materials 15-11 9.29.7.2. Thickness 14-2 
9.27.5.6. Expansion and Contraction 15-11 9.29.7.3. Nails 14-2 
9.27.5.7. Penetration of Fasteners 15-11 9.29.7.4. Edge Support 14-2 
9.27.6.1. Materials 15-14 9.29.8. Insulating Fibreboard Finish 14-2 
* 9.27.6.2. Thickness and Width 15-11 9.29.8.1. Material Standard 14-2 
* 9.27.7.1. Materials 15-11 9.29.8.2. Thickness 14-2 
* 9.27.7.2. Width 15-11 9.29.8.3. Nails 14-2 
* 9.27.7.3. Fasteners 15-11 9.29.8.4. Edge Support 14-2 
* 9.27.7.4. Offsetting of Joints 15-11 9.29.9. Particleboard, OSB or Waferboard Finish 14-2 
* 9,27.7.5. Fastening to Lath 15-11 9.29.9.1. Material Standard 14-2 
* 9.27.7.6. Exposure and Thickness 15-11 9.29.9.2. Minimum Thickness 14-2 
9.27.8.1. Material Standards 15-11 9.29.9.3. Nails 14-2 
* 9.27.8.2. Thickness 15-11 9.29.9.4. Edge Support 14-2 
9.27.8.3. Edge Treatment 15-11 9.29.10. Wall Tile Finish 14-2 
9.27.8.4. Panel Cladding | 15-11 * 9.29.10.1. Tile Application 14-2 
9.27.85. Lapped Strip Siding 15-14 * 9,29.10.2. Mortar Base 14-2 
9,27.9.1. Material Standards 15-11 9.29.10.3. Adhesives 14-2 
* 9.27.9.2. Thickness _ 15-11 * 9.29.10.4. Moisture Resistant Backing 14-2 
9.27.9.3. Panel Cladding | 15-11 * 9,29.10.5. Joints between Tiles and Bathtub 14-2 
9.27.9.4. Lapped Strip Siding 15-11 9.30.1.1. Required Finish Flooring 14-19 
9.27.9.5. Clearance 15-11 9.30.1.2. Water Resistance 14-19 
9.27.10.1. Material Standards 15-11 9.30.1.3. Sleepers 14-19 
* 9.27.10.2. Thickness 15-14 9.30.1.4. Finish Quality 14-19 
9.27.10.3. Panel Siding 15-11 * 9.30.2.1. Required Underlay 14-19 
9.27.10.4. Clearance 15-11 9,30.2.2. Materials and Thickness 14-19 
9.27.11.1. Material Standard 15-11 9.30.2.3. Fastening 14-19 
9.27.12.1. Material Standards 15-14 9.30.2.4. Joints Offset 14-19 
9.27.12.2. Attachment 15-11 9.30.2.5. Surface Defects 14-19 
* 9.27.13.1. Application 15-11 * 9,30.3.1. Thickness 14-19 
9.27.13.2. Materials 15-11 * 9,30.3.2. Strip Direction and End Joints 14-19 
9.27.13.3. Design and Installation 15-11 * 9,30.3.3. Nailing 14-19 
9.28.1.1. Sheathing Beneath Stucco 15-23 9.30.3.4. Staples 14-19 
9.28.1.2. Lath and Reinforcing 15-23 9.30.4.1. Adhesive 14-19 
9.28.1.3. Concrete Masonry Units 15-23 * 9,30.5.1. Materials 14-19 
9.28.1.4. Clearance over Ground Level 15-23 9.30.6.1. Substrate 14-19 
9.28.1.5. Flashing and Sealants 15-23 9.31.1.1. Application 12-2 
* 9.28.2.1. Portland Cement 15-23 * 9.31.2.1. General 12-2 
* 9.28.2.2. Aggregate 15-23 9.31.2.2. Corrosion Protection 12-2 
9.28.2.3. Water 15-23 9.31.2.3. Grab Bars 12-2 
9.28.3.1. Materials 15-23 * 9,31.3.2, Required Connections 12-2 
* 9,283.2. Nails and Staples 15-23 9.31.4.1. Required Fixtures 12-2 
9.28.4.1. Materials 15-23 9.31.4.2. Laundry Fixtures 12-2 
9.28.4.2. No Sheathing Required 15-23 9.31.4.3. Hot Water Supply 12-2 
9.28.4.3. Stucco Lath Specifications 15-23 9.31.4.4. Floor Drains 12-2 
9.28.4.4. Self-Furring Devices 15-23 9.31.6.1. Hot Water Temperature 12-2 
* 9.28.45. Application of Stucco Lath 15-23 9.32. Ventilation 1-5 
* 9,28.4.6. Fastening 15-23 9,32.1.1. Application 11-6 
9,28.5.1. Mixes 15-23 9,32.1.2. Mechanical Ventilation for Dwelling Units 11-6 
9.28.5.2. Pigments 15-23 * 9.32.1.3. Ventilation of Rooms and Spaces 11-6 
9.28.5.3. Mixing 15-23 * 9.32.2.1. Natural Ventilation Area 9-5, 11-6 
9,28.6.1. Low Temperature Conditions 15-23 9.32.2.2. Protection from Weather and Insects 9-5, 11-6 
9.28.6.2. Number of Coats and Total Thickness 15-23 9.32.3.1. General 11-6 
9.28.6.3. First Coat 15-23 9.32.3.2. Required Mechanical Ventilation 11-6 
9.28.6.4. Second Coat 15-23 * 9.32.3.3. Total Ventilation Capacity 11-6 
9.28.6.5. Finish Coat 15-23 * 9.32.3.4. Principal Exhaust 11-6 
9.29.1.1. Fire Protection and Sound Control 14-2 9.32.3.5. Supplemental Exhaust 11-6 
9.29.2. Waterproof Wall Finish 14-2 9.32.3.6. Ventilation Systems Coupled with Forced 11-6 
* 9,29.2.1. Where Required 14-2 Air Heating Systems 
9.29.2.2. Materials 14-2 9.32.3.7. Ventilation Systems Not Coupled with 11-6 
9.29.3. Wood Furring 14-2 Forced Air Heating Systems 
* 9.29.3.1. Size and Spacing of Furring 14-2 9.32.3.8. Protection Against Depressurization 2-47, 
9.29.3.2. Fastening 14-2 11-6 
9.29.4. Plastering 14-2 * 9.32.3.9. Fan Ratings 11-6 
* 9.29.4.1. Application 14-2 * 9323.10. Ducts 11-6, 
9.29.5. Gypsum Board Finish 14-2 13-10 
9.29.5.1. Application 14-2 9.32.3.11. Heat Recovery Ventilators 11-6 
* 9.29.5.2. Materials 14-2 * 9.32.3.12. Outdoor Intake and Exhaust Openings 11-6 
* 9,29,.5.3. Maximum Spacing of Supports 14-2 9.32.3.13. Installation 11-6 
9.29.5.4. Support of Insulation 14-2 9.33. Heating and Air-Conditioning 1-5 
* 9.29,5.5. Length of Fasteners 14-2 9.33.1.1. Design and Installation Requirements i712 
9.29.5.6. Nails 14-2 * 933.1.2. Solid Fuel-Burning Appliances 11-2 
9.29.5.7. Screws 14-2 * 9.33.3.1. Indoor Design Temperatures 11-2 
9.29.5.8. Spacing of Nails 14-2 9.33.3.2, Outdoor Design temperatures 11-2 
* 9.29.5.9. SpacingofScrews 14-2 9.34.1.2. Required Facilities 12-7 
9.29.5.10. Low Temperature Conditions 14-2 9.34.1.4. Recessed Lighting Fixtures 1O=Ti 
9.29.6. Plywood Finish 14-2 9.34.2.1. Lighting of Entrances Plve 
* 9996.1. Thickness 14-2 9,34,2.2. Outlets in Dwelling Units 12-7 
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9342.3. Stairways 127 Part 2 @ 
9.34.2.4. Basements ; 2.1.1.1, Documentation 1-2 
9.34.2.5. Storage Rooms HWeeC 2-14.1.1.. Documentation 1-6 
9.34.2.6. Garages and Carports Ze! 91.12. Tests 4-2 
9.35.1.1. | Application 16-2 2112. Tests 1-6 
9.35.1.2. Construction Requirements 16-2 29211. Divisions 1-4 
* 9,35.2.1. Carport Considered to be Garage 16-2 2.2.1.2. Single Member 1-4 
9.35.2.2. Garage Floor 1e-2 2.3.1.1, Application Fee 1-2 
9.35,3.1. _ Foundation Required 16-2 2.4.1.1. Designated Bodies 1-6 
"5 9.35.9.2, ean from Damage due to Soil 16-2 2421. Criteria 1-6 
ovement i ini : 
* 9.35.3.3. Small Garages 16-2 2.4.3.1. Interpretations by Minister 1-6 
72 9.30:3;4, POO Rae 1a 
9.35.4.1. Interior Finish - 
* 9.35.4.2. Columns 16-2 SUPPLEMENTARY STANDARD SB-12 
9.35.4.3. Anchorage 16-2 mM d 
9.37.1.1. Material Requirements 7-33 uscrate 
9.37.1.2. Requirement for Wood Preservative ee 
9,37.1.3. Exterior Joints 7-33 1.1.1.1. Energy Efficiency 13-21 
9.37.2.1. Logs 7-33 ace liance Options Before January 1, 13-21 
9.37.22. Attachment of Logs 7-33 : por lane ae y 
9.37.2.3, Joining Logs 7-33 * 4.1.1.3. Compliance Options After December 31, 13-21 
9.37.2.4. Vertical Logs 1-33 2014 
9.37.2.5. Plates 7-33 1.2.1.1. Energy Efficiency Design 13-21 
9.37.3.1. Support Over Openings 7-33 2.1.1.1. Energy Efficiency 13-21 
9.37.3.2, Clearance 7-33 * 2.1.1.10 Additions to Existing Buildings 13-21 
2.1.1.11. Drain Water Heat Recovery 4 is 
Part 12 * 2.1.1.2. — Energy Efficiency for Buildings Located 13-21 
* 142.2.1.1, Energy Efficiency Design Before Januar 9-2, in Zone 4 bial 
5077 : - : 43-24 * 2.1.1.3. Energy Efficiency in Buildings Located in 13-21 
ee ERY nO) CePA aieated’ aaa “2.4.1.4, Elements Acting asa Thermal Bridge ‘18-21 
12.3.1.2. Windows and Sliding Glass Doors 9-2 2.1.1.5, Log Pee ued aah and Post, Beam 13-21 
12.3.1.3 Temperature Control in Dwelling Units 11-6 * 2116 Paul oven of hourtiation Walls 13-10 
12315 Residential Furnaces After December 11-6 2.1.1.6. Insulation of Foundation Walls 1321 
eg © Os ermal Performance of Windows = 
31, 2014 ' er i 
lass Doors 
12.3.1.6. Energy Supply for Kitchen andLaundry 12-7 Skylights and Sliding G 3 
Facilities After December 31, 2014 2.1.1.9. | Minimum Thermal Resistance of Doors eo 
Pai VERS | Required Performance Level 13-21 
ley Other Acceptable Compliance Methods —_ 13-21 


DIVISION Cc * Iilustrated 


Part | 


1.1.1.1. Conformance with Administrative 
Requirements 

Design 

Design 

General Review by Architect or 
Professional Engineer 

Restriction for General Review 
Demolition of a Building 

Requirement for Permits 

Applications for Permits under Section 8 
of the Act 

Period Within Which a Permit is Issued or 
Refused 

Permits Under Section 10 of the Act 
Conditional Permits 

Permit Posting 

Documentation on Site 

Conditions for Residential Occupancy 
Notification 

Fire Department Approval 

Prescribed Notices 

Additional Notices 

Prescribed Inspections 

Orders 

Application 
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PLANS EXAMINATION 
CHECKLIST 


PART 9 HOUSING 


2012 Building Code (O. Reg. 332/12) 
to Amending O. Regs. 368/13 


The Purpose of this checklist is to provide assistance to 
Building Officials, Designers, and Builders in plans review and 
inspection. 


) This checklist is for information purposes only and does not 


address all the requirements in the Building Code and other 
applicable law. 
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Room and Space Dimensions 


NIC = Not In Compliance 


NIC 


tia 


a So el 


O 


O.K. 
Oo 
0 


O 
O 
i) 


oe ES 


NIC O.K. 
Oo Oo Ceiling Heights 9.5.3.1.(1) and (2); Table 9.5.3.1. 
Oo Oo Room Areas 9.5.4. to 9.5.8. 
O Oo Hallway Width 9.5.10.1.(1) 
Doors, Windows and Skylights 
REQUIRED DOORS & SIZES 
NIC O.K. 
oO oO Required Doors 9.7.2.1.(1) 
Oo Oo Doorway Sizes 9.5.11.1.(1); Table 9.5.11.1. 
EXTERIOR DOORS & ENTRY 
NIC O.K. 
Oo Oo Door Sill Height, Opening Restriction 9.8.8.1. 
& Required Guards 
0 Oo Protection of Doors with Guards & 9.8.8.1.(4) 
Opening Restrictions 
Oo o Exterior Doors 9.7.3.; 9.7.4.; 9.7.5. 
0 Oo Glass / Thermal Breaks 9.6.1.; 9.7.3.3.(1). 
O Oo Resistance to Forced Entry Ooi Orc 
Oo oO Minimum Thermal Resistance of Doors 9.7.3.3.(3) 


WINDOWS, GLAZING & SKYLIGHTS 


Minimum Window Glass Area 

Openable Window > 0.35 m? on Floor Level 
Containing Bedrooms 

Window Sills Above Floor or Ground 
Window Air Infiltration & Rating 

Window Standard AAMA/ WDMA/ CSA 
101/1.S.2/A440 “NAFS - North American 
Fenestration Standard / Specification for 
Windows, Doors and Skylights” 

Resistance to Forced Entry 

Skylights, Plastic / Glass 

Glazing Thermal Resistance 

Energy Rating for Electrically Heated Houses 
Natural Ventilation for Interior Rooms 


9.7.2.3.; Table 9.7.2.3. 
9.9.10.1.(1) 


9.8.8.1. 
9.7.4.1. 
9.7.4.; 9.7.6. 


9.7.5.3. 

9.7.4.; 9.7.6 

9.7.3.3.; SB-12* 

AZ sre: 

9.32.2.1.; Table 9.32.2.1. 


NIC O.K. 
LANDINGS 
NIC O.K. 
o Oo 
Oo O 
O Oo 
Oo Oo 
Oo Oo 


Stairs, Guards & Handrails 


STAIR DIMENSIONS & HEADROOM 


Step Dimensions, Rise, Run, Tread Width 
Interior Stairway Width 
Headroom Clearance (1950 mm min.) 


Landing Dimensions (Interior & Exterior Stairs) 
Required Landings 

Vert. Height Between Landings (3.7 m max.) 
Headroom Clearance (1950 mm min.) 
Location of Skylights 


* SB denotes Supplementary Standards to the 2012 Building Code Compendium (Volume 2). 


9.8.4.; Table 9.8.4.1. 
9.8.2.1.(1) 
9.8.2.2.(1)(b)(i) 


9.8.6.3., Table 9.8.6.3. 
9.8.6.2. 

9.8.3.3. 

9.8.6.4.(1)(a) 
9.10.12.2. 
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Plans Examination Checklist 3 


NIC = Not In Compliance 


RAMPS 
NIC O.K. 
a) o Ramp Slope (1:10 max.) 9.8.5.4.(1)(a) and (b) 
Oo Oo Level Ramp Area @ Door or Stairway 9.8.6.2. 
Oo o Headroom Clearance 9.8.5.3.(1)(a) 
HANDRAILS & GUARDS 
NIC O.K. 
Oo Oo Handrail on Int. Stairs > 2 Risers 9.8.7.1.(3) 
Oo oO Handrail on Ext. Stairs > 3 Risers 9.8.7.1.(3) 
a) Oo Continuous Handrail 9.8.7.2.(2) 
oO oO Handrail Height - 800 - 965 mm / 1070 mm 9.8.7.4.(2) and (3) 
Oo D Guards on Exterior Landings, Porches, Decks 9.8.8.1.(1) 
Where Difference in Elevation > 600 mm 
Oo o Guards on Interior Stair > 2 Risers 9.8.8.1.(3) 
Oo 0 Balcony Guard Height 1070 mm min. 9.8.8.3.(1); 9.8.8.3.(2) 
Oo oO Guard Height 900 mm min. Where 9.8.8.3.(3) 
Difference in Elevation of Landing, Porch 
< 1800 mm 
Oo Oo Maximum Opening in Guards 9.8.8.5.(1) 
Oo Oo Guard Designed to Prevent Climbing 9.8.8.6. 
(Between 140 mm and 900 mm) 
Oo oO Glass in Guards 9.8.8.7.(1) 
Oo 0 Construction of Guards 9.8.8.2.; SB-7* 
Means of Egress 
EXITS & EGRESS FROM DWELLINGS 
NIC O.K. 
Qo o Types of Exits 9.9.2.1. 
Oo Oo Use of Exits & Purpose of Exits 9.9.2.2.(1) 
Oo Oo Stair Treads at Right Angle to Direction 9.9.2.5.(1) 
of Exit Travel 
DOORS IN MEANS OF EGRESS 
NIC O.K. 
Oo Oo Ext. Doors Free of Ice & Snow Blockage 9.9.6.6.(2) 


With Max. 150 mm Riser 


Fire Protection and Sound Control 


SPATIAL SEPARATION BETWEEN BUILDINGS & EXTERIOR WALLS — OPTION 1 


NIC O.K. 
Oo Oo Percentage of Unprotected Openings 
Permitted in Exterior Walls 
Oo Oo Openings in Walls with Limiting Distance < 1.2 m 
Oo Oo FRR of Exterior Walls 
Oo Oo Cladding and Construction Type Required 


* SB denotes Supplementary Standards to the 2012 Building Code Compendium (Volume 2). 


9.10.14.2.; 9.10.14.4. 
Table 9.10.14.4. 
9.10.14.4.(2) 

9.10.14.5.; Table 9.10.14.5. 
9.10.14.5.; Table 9.10.14.5. 
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NIC 
0 


O 
O 
Oo 
NIC 


QO 


oO 
QO 
Oo 


NIC 
oO 


NIC 
oO 
Qo 


oO 
O 


oO 


FIREFIGHTING 
NIC 
Oo 
oO 


SPATIAL SEPARATION BETWEEN HOUSES & EXTERIOR WALLS — OPTION 2 


O.K. 
O Percentage of Glazed Openings 
Permitted in Exterior Walls 

Oo Openings in Walls with Limiting Distance < 1.2 m 

Oo FRR of Exterior Walls 

Oo Cladding and Construction Type Required 
FIRE-RESISTANCE RATING & FIRE SEPARATIONS 

O.K. 

Oo Support of Combustible Construction 

Oo Continuity of Fire Separation 

Oo Party Walls Between Dwelling Units (1 h FRR) 

Oo Firewall Construction, Height, FRR 


FIRE STOPPING, DAMPERS, DOORS & CLOSURES 
(Row houses, semi-detached houses) 


SEPARATION OF SERVICE ROOMS & SPACES 


O.K. 

O Closures & Protection of Openings in F/S 
O.K. 

Oo Door Between Garage & Dwelling Unit 
QO Gas-Proofing 

Qo Smoke Alarms & Silencing 

Oo Smoke Alarms with Visual Signal 

Oo Sound Control Between Dwelling Units 
O.K. 

Oo Soffit Protection 

o Access Route for Firefighting Equipment 


* SB denotes Supplementary Standards to the 2012 Building Code Compendium (Volume 2). 


bP Ontario 


NIC = Not In Compliance 


9.10.15.2.; 9.10.15.4. 
Table 9.10.15.4. 
9.10.15.4.(4) 
9.10.15.5. 

9.10.15.5. 


9.10.9.8.(1) 
9.10.9.2.(1); 9.10.9.6. 
9.10.11.2.; SB-3* 
9.10.11.3. 


9.10.13.1.(1); Table 9.10.13.1. 


9.10.13.15. 
9.10.9.16.(4) 


9.10.19.; 9.10.19.6. 
9.10.19.3.(3) as of January 1 ,2015 


9.11.2.1.(1); SB-3* 


9.10.12.4. 
9.10.20.3. 
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NIC 


GT Ge 


we | 


oO 


oO 


08 St Hs at 


|S fi df bol a 


Footings and Foundations 


FOOTINGS & FOUNDATION WALLS 


Concrete Compressive Strength 

Depth of Foundation, Frost Cover 

Strip, Column and Stepped Footing Design 
Lateral Support / Reinforcement 

Foundation Wall Thickness for Backfill Height & 
Lateral Support 

Height Above Grade (150 mm min.) 

Reduced Wall Thickness: Not < 90 & 

Not > 350 mm High 

Reinforcement of Flat Insulating Concrete Form 
Walls 

Fill Top Course of Concrete Blocks or Provide 
Wood Plate for Joist Support 

190 mm Deep Solid Bearing for Beam Support 
Parging & Coving of Masonry Walls 
Slab-On-Ground 

Brick or Concrete Chimney Design 

Anchor Bolts (12.7 mm diameter @ 

2400 mm 0.c.) 


WATERPROOFING & DAMPPROOFING 


NIC = Not In Compliance 


9.3.1. 

9.12.2.1.; 9.12.2.2.; Table 9.12.2.2. 
9.15.3.; Table 9.15.3.4. 

9.15.4.3. 

9.15.4.2.; 

Tables 9.15.4.2.A. and 9.15.4.2.B. 
9.15.4.6.(1) 

9.15.4.7. 


9.15.4.5.; Table 9.15.4.5. 
9.15.5:1. 


9.15.5.2. 
9.15.6.1.(1); 9.15.6.2.(1); 9.13.3.4.(1) 
9.16. 

9.21.4.3.(1) 

9.23.6.1. 


NIC O.K. 

o Oo Hydrostatic Pressure Conditions 9:13:3.1.;, 9:16.32. 

oO Oo Dampproofing of Walls O13 2: 

Oo 0 Waterproofing of Walls 9.13.3. 

oO a Wood Frame Foundations (CAN/CSA-S406) 9.15.2.4. 

oO Oo Basement Floor Drain & Slope of Slab 9.31.4.4.; 9.16.3.3.(1) 
DRAINAGE 

NIC O.K. 

oO Oo Soil Gases 9.13.4.; SB-9* 

o Oo Foundation Drainage / Installation 9.14.2.1.; 9.14.3. 

o Oo Surface Drainage, Slope From Foundation 9.14.6.1.(1) 

Oo Oo Catch Basin @ Sunken Garage 9.14.6.4.(1) 
Crawl and Roof Spaces 
CRAWL SPACES 

NIC O.K. 

Oo Oo Access Opening (min. 500 X 700 mm) 9.18.2.1.(1) 

Oo Oo Natural Ventilation (0.1 m? per 50 m?) 9.18.3.1.(2); 9.18.3.2.(1) 

(See Exception) 

oO Oo Access Way Dimensions to Services 9.18.4.1.(1) 

Oo Oo Drainage for Water Ingress 9.18.5.1. 

oO oO Ground Cover 9.18.6.1.; 9.18.6.2. 

oO oO FSR in Crawl Space Used as Plenum 9.18.7.1. 


* SB denotes Supplementary Standards to the 2012 Building Code Compendium (Volume 2). 
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ROOF SPACES 


NIC 
Oo 


oO 
Oo 
0 


EWE 


Vent Area (1:300 or 1:150) 
Cross Purlin for Cathedral Ceiling 


Upper Portion of Mansard or Gambrel Vented 


Attic Access (min. 500 x 700 mm) 


NIC = Not In Compliance 


9.19.1.1.; 9.19.1.2.(1) and (2) 
9.19.1.3. 

9.19.1.4.(2) 

9.19.2.1.(2)(b) 


Framing and Structural Components 


DESIGN LOADS & DEFLECTIONS 


NIC 
0 
0 
0 


LINTELS 
NIC 


COLUMNS 
NIC 
0 


oO 
Oo 
0 


ROOF & CEILING FRAMING 


NIC 


jos cal] a bs ca YY 


Ym tte 


ROOF SHEATHING 


NIC 
O 
O 


O.K. 


HoooodoO 
as 


Design Loads 
Maximum Deflection 
Lumber Grades & Species 


Steel Lintels for Masonry 
Wood Lintels 


Steel Beams 
Glulam Floor Beams 
Wood Beams 


Steel Columns 

Wood Columns 

Masonry / Concrete Columns 

Reinforced Masonry and ICF for Earthquake 
Loads 


Roof Rafters 

Collar Ties, Dwarf Walls & Struts 
Ceiling Joists 

Roof Joists 

Rafters & Joists continuous 
Doubled @ Openings 

Restraint of Joist Bottoms 

Ridge Support / Ridge Beams 

Roof Trusses 

Truss Drawings by Qualified Person 


Roof Sheathing / Materials & Installation 
Eave protection / Materials & Installation 


* SB denotes Supplementary Standards to the 2012 Building Code Compendium (Volume 2). 


bP Ontario 


9.4.2.; 9.23.1.1. 
9.4.3.1.; Table 9.4.3.1. 
9.3.2.; Table 9.3.2.1. 


9.20.5.2.; Tables 9.20.5.2.A., B, and C 
9.23.12.2.; 9.23.12.3.; Tables A-12 to A-19 


9,23.4.3.; Table 9.23.4.3. 
9.23.4.2.(3); Table A-11 
9.23.8.3.; Tables A-8 to A-12 


9.17.3. 

9.17.4. 
9.17.5.; 9.17.6. 
9.20.15. 


9.23.4.2.(1); Tables A-6 and A-7 
9.23.13.7. 

9.23.4.2.(1); Table A-3 
9.23.4.2.(1); Tables A-4 and A-5 
9.23.13.1.(1); 9.23.13.2.(1) 


9.23.13.9.(1) 

9.23.13.8.; 9.23.4.2.(4); Table A-12 
9,23.13.11. 

9.4.1.1.(1) and (2) 


9.23.15. 
9.26.5.1.; 9.26.5.2.(1) 
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FLOOR JOISTS, FRAMING & BEAMS 


NIC 


SE AR ey Be ya Yea a as a gy 2 


WALL FRAMING 
NIC 
o 
oO 
Oo 
QO 
NIC 


Oo 


Oo 

Oo 

0 
NIC 
O 

Oo 

O 

Oo 


o 


O.K. 
Oo Floor Joists - General Case / Special Case 
Floor Joists 

Cantilevered Floor Joists 

Restraint of Joist Bottoms 

Strapping & Bridging of Floor Joists 
Ceiling Required for Spans in Table A-2 
Framing Around Floor Openings 

Support of Non-Loadbearing Partitions 
Support of Loadbearing Partitions 
Subflooring; Materials & Installation 
Ceiling Joists Supporting Roof Load 


GEE OEP EI Grete Eat 


aA 


Wall Studs 

Top Plates: Single/Double 
Wall Sheathing 

Second Plane of Protection 


oooao 


INSULATION & VAPOUR BARRIERS 


O.K. 

Oo Areas to be Insulated 

D Minimum Thermal Resistance of Insulation 
Oo Insulation: Materials & Specifications 

oO Ratio of Outboard to Inboard Insulation 


AIR BARRIERS & VAPOUR BARRIERS 


O.K. 

O Insulation: Installation 

oO Air Barriers 

Oo Vapour Barrier Materials 

Oo Polyethylene Vapour Barrier 
(CAN/CGSB-51.34-M) 

Oo Vapour Barrier: Installation on Warm Side 


NIC = Not In Compliance 


9.23.4.2.(1); 9.23.4.4.(2); Tables A-1to A-2 
9.23.9. 

9.23.9.9. 

9.23.9.3.(1) 

9.23.9.4.; Tables A-1 & A-2 
9,23.9.4.(6) 

9.23.9.5. to 9.23.9.7.(1) 
9.23.9.8.(1) to (3) 
9.23.9.8.(4) and (5) 
9.23.14. 

9.23.13.10. 


9.23.10. 
9.23.11.3. 
9.23.16. 
9.27.3. 


9:25.2.1. 

SB-12* 

9.25.2.2. to 9.25.2.5. 
Table 9.25.5.2. 


9.25.2.3. 
9.25.3. 
9.25.4.2. 
9.25.4.2.(3) 


9.25.4.3.(2) 


NIC 
Oo 
Oo 
oO 
QO 
0 


FLOORING 
NIC 


a fay ee Os Fe 


Interior Finishes 


WALL & CEILING FINISHES 


Waterproof Finish @ Tubs & Showers / Materials 
Wood Furring: Size & Spacing 

Metal Lath & Plaster (CSA A82.30-M) 

Gypsum Board Finish 

Plywood Finish 


oooo000 
a 


oO 

Oo Finished Flooring: Materials & Installation 
Oo Panel Type Underlay 

Oo Wood Strip Flooring 

a Ceramic Tile Set in Mortar Bed 

a Ceramic Tile: Reinforcement for Panel 
Type Sheathing 


* SB denotes Supplementary Standards to the 2012 Building Code Compendium (Volume 2). 


9.29.2.1.(1); 9.29.2.2.(1) 
9.29.3.; Table 9.29.3.1. 
9.29.4.1.(1) 

9.29.5. 

9.29.6. 


9.30.1. 
9.30.2. 
9.30.3. 
9.30.6.1.(1) 
9,30.6.1.(2) 
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NIC = Not In Compliance 
Exterior Finishes 
MASONRY AND ICF CONSTRUCTION 
NIC O.K. 
O o Masonry Materials 9.20.2. 
Oo Oo Thickness / Height of Masonry Veneer 9.20.1.1.; 9.20.6. 
Oo Oo Masonry Support (Concrete, Steel or Masonry) = 9.20.5.1.; Table 9.20.5.2.A. 
Oo Oo Lintels / Beams for Masonry Veneer Openings Tables 9.20.5.2.B. and 9.20.5.2.C. 
O a 25 mm Air Space 9.20.6.4.(2) 
Oo Oo Masonry Veneer Ties & Spacing 9.20.9.5.; Table 9.20.9.5. 
o Oo Flashing 9.20.13.1. to 9.20.13.7. 
oO Oo Weep Holes (800 mm o.c. max.) 9.20.13.8. 
Oo 0 Corbelling (25 mm max. for 90 mm wall thick) 9.20.12.3. 
Oo 0 Corbelling (12 mm for < 90 mm wall thick) 9.20.12.3. 
SIDING 
NIC O.K 
0 0 Clearances (200 mm) from Ground / (50 mm) 9.27.2.4.(1); 9.27.2.4.(2) 
from Roof Surface 
Oo Oo Flashing @ Horiz. Junctions & Wall Openings 9.27.3.8. 
O Oo Lumber Siding 9.27.6. 
O Oo Wood Shingle Siding 9.27.7. 
O a Plywood Panels & Siding 9.27.8. 
D Oo Hardboard Siding 9.27.9. 
Oo o OSB & Waferboard Siding 9.27.10. 
Oo Oo Metal / Vinyl Siding 9.27.11.; 9.27.12. 
a Oo Exterior Insulation Finish System 9.27.13. 
0 Oo Stucco 9.28. 
ROOFING 
NIC O.K. 
oO 0 Adequate Roof Protection 9.26.1.1.; 9.26.1.2. 
oO Oo Roof Type Adequate for Roof Slope 9.26.3.1.; Table 9.26.3.1. 
Oo Oo Valley Flashing 9.26.4.3. 
Oo Intersection Flashing @ Walls / Roofs 9.26.4.4.; 9.26.4.5.; 9.26.4.6.; 9.26.4.7. 
O O Flashing @ Chimneys or Saddles 9.26.4.8. 
0 0 Eave Protection for Shingles 9.26.5. 
0 0 Asphalt Shingles 9.26.7.; 9.26.8. 
0 0 Wood Roof Shingles 9.26.9. 
0 0 Hand Split Roof Shakes 9.26.10. 
Oo Built-Up Roofs (3 Layers min.) 9.26.11. 
Plumbing and Electrical Facilities 
PLUMBING FACILITIES 
NIC O.K. 
0 Oo Required Facilities: Kitchen Sink, Lavatory, 9.31.3.2.; 9.31.4.1.(1) 
Water Closet & Bathtub or Shower Stall 
Oo Oo Laundry Space Provided 9.31.4.2.(1) 
0 Oo Floor Drain in Basement 9.31.4.4.(1) 
Oo Oo Hot Water Provided 9.31.6. 
oO a) Temperature Control for Water Div. A 1.1.2.1.(1); 7.6.5.1. 
ELECTRICAL FACILITIES 
NIC O.K. 
O Oo Exterior Lighting @ Entrance to Dwelling 9.34.2.1.(1) 
Oo Oo Stairway Lighting with 3-Way Switch 9.34.2.3.(2) and (3) 
0 O Lighting in Garage 9.34.2.6. 


be Ontario 
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INSPECTION 
CHECKLIST 


PART 9 HOUSING 


2012 Building Code (O. Reg. 332/12) 
to Amending O. Regs. 368/13 


The Purpose of this checklist is to provide assistance to 
Building Officials, Designers, and Builders in plans review and 
inspection. 


3) This checklist is for information purposes only and does not 


address all the requirements in the Building Code and other 
applicable law. 


be Ontario 
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Excavation 
SOIL & SITE CONDITIONS 
NIC O.K. 
Oo Oo Verify Angle of Repose 
Oo O Underpinning of Existing Foundations 
Oo Oo Integrity of Excavation 
O Qo No Organic, Frozen Material, Standing Water, 
or Termites 
Oo Oo Excavation to Undisturbed Soil 
Oo Oo Foundation Depth, Frost Cover 
Oo 0 Compaction of Soil (If Required) 


FOOTING FORMS & CONCRETE 


NIC O.K 
Oo Oo Form Layout as per Approved Drawings 
Oo Oo Concrete 
Oo Oo Exterior Concrete Steps & Fireplaces 
Oo oO Fireplaces 
Oo Oo Service Trench Beneath Footing 
| Oo Dimensions of Strip, Column & Stepped Footings 
SOIL & SITE CONDITIONS 
NIC O.K. 
Oo 0 No Debris or Boulders (within 600 mm of the 
Foundation) 
DRAINAGE TILE & COVER 
NIC O.K. 
Oo O Footing Drain (100 mm. diameter min.) 
Oo Oo Crushed Stone or Granular Cover (150 mm) 
FOOTINGS 
NIC O.K. 
Oo Oo Exterior Concrete Steps & Fireplaces 
Oo Oo Fireplaces 
Oo Oo Underpining of Existing Footings 
o Oo Verify Footing Size & Eccentricity 
FOUNDATION WALLS 
NIC O.K. 
Oo Oo Cold Weather Protection 
o Oo Temporary Bracing Before Backfilling 
Oo o Wall Thickness 
(2500 mm max. Unsupported Height) 
Lateral Support 


Interior Masonry Walls 

Top Course of Concrete Blocks Filled or 
Wood Sill Plate Provided for Joist Support 

Oo 190 mm min. Deep Solid Masonry for Beams 
Oo Mortar Joints 
O 

O 


SS fy 2 


oO 
oO Crack Control Joints 
Oo 
Oo 


Bee 


Perimeter Insulation 


DAMPPROOFING & WATERPROOFING 


NIC O.K. 

Oo Oo Hydrostatic Pressure Conditions 

Oo Oo Dampproofing of Foundation Walls 
Oo Oo Waterproofing of Foundation Walls 


be Ontario 


NIC = Not In Compliance 


Div C, 1.2.1.1.(1); 1.2.2.1.(4) 
9.12.1.4. 

9.12.1.4.(2) 

9.12.1.1, to 9.12.1.3. 


9,12.2.1.(1) 
9.12.2.2. 
9.15.3.2.(1) and (2) 


s.8-(13) BCA 

9.3.1. 

9.8.9.2.; 9.15.; 9.12.2.2.(3) and (4) 
9.22.1.3.(1); 9.15. 

9.12.4.1.(1) 

9.15.3.;Table 9.15.3.4. 


9.12.3.3.(1) 


9.14.3.2.(1) 
9.14.3.3.(4) 


9.8.9.2.; 9.12.2.2.(3) and (4) 
9.22.1.3.(1) 

9.12.1.4. 

9.15.3.; Table 9.15.3.4. 


9.3.1.9.; 9.20.14. 
9.12.3.4.(1) 
9.15.4.2.; Tables 9.15.4.2.A. and 9.15.4.2.B. 


9.15.4.2. 
9.15.4.9. 
9.15.4.10.(1) 
9.15.5.1. 


9.15.5.2. 
9.20.4. 


Anchor Bolts (12.7 mm diameter @ 2400 mm o.c.) 9.23.6.1.(2) 


9.25.2.3. 


9.13.3.1. 
9.13.2. 
9.13.3. 
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Framing 
COLUMNS 

NIC O.K. 

Oo oO 

o oO 

o oO 

Oo O 
BEAMS 

NIC O.K 

Oo O 

o O 

oO oO 

oO oO 

oO oO 
FLOOR FRAMING 

NIC O.K. 

a o 
WALL FRAMING 

NIC O.K. 

7 o 
CEILING FRAMING 

NIC O.K. 

oO o 

oO Oo 


Columns Centered / Secured to Footing 


Steel Columns (73 mm diameter 4.76 mm min. 


Thickness) 

Wood Columns (184 mm diameter or 
140 X 140 mm min.) 

Masonry / Concrete Columns 


Beams Supported on 190 mm min. Deep Solid 
Masonry 

Beam End Bearing (89 mm min.) 

Wood Beams 

Glulam Floor Beams 

Steel Beams 


Crawl Space Access (500 X 700 mm min.) 
Floor Joists; General Case / Special Case 
Drilling / Notching 

Joists Supported by Beams 

Restraint of Joist Bottoms 

Strapping & Bridging of Floor Joists 
Double Joists Required / Support 


NIC = Not In Compliance 


O21) 94 (2.2. 
9.17.3.1. 


9.17.4.1. 


9.17.5:; 9.17.6. 


9.15.5.2. 


9.23.8.1.(1) 
9.23.4.2.(3); 9.23.8.3.; Tables A-1 to A-12 
9.23.4.2.(3); Tables A-8 to A-11 
9.23.4.3.(1); Table 9.23.4.3. 


9.18.2.1.(1) 
9.23.4.2.(2); 9.23.4.4.(2); Tables A-1 & A-2 
9.23.5.1.(1); 9.23.5.2.(1) 

9.23.9.2. 

9.23.9.3.(1) 

9.23.9.4.; 9.23.9.4.(6); Tables A-1 & A-2 
9.23.9.5.; 9.23.9.6.; 9.23.9.7. 


Blocking Between Joists (Non-Loadbearing Walls) 9.23.9.8.(1) and (2) 


Cantilevered Floor Joists 
Subflooring: Materials & Installation 


Wall Studs 

Double Top Plates / Single Top Plates 
Top Plates Lapped @ Corners 

Notching and Drilling 

Support of Loadbearing Partitions 
Window Opening for Light & Rescue 
Percentage of Unprotected Openings 
Permitted in Exterior Walls 

FRR of Exterior Wall 

Percentage of Glazed Openings 
Cladding & Construction Types for Ext. Wall 
Openings in Walls with Limiting Distance 
Less Than 1.2m 


Ceiling Joists 
Drilling / Notching 


9.23:9.9: 
9.23.14. 


9.23.10.; Table 9.23.10.1. 

9.23.11.3.(1) / 9.23.11.3.(2), (3) and (4) 
9.23.11.4.(2) 

9.23.5.3.(1); 9.23.5.4.(1) 

9.23.9.8.(4) and (5) 

Table 9.7.2.3.; 9.9.10.1. 

9.10.14.2.; 9.10.15.2.; Table 9.10.14.4.; 
Table 9.10.15.4. 

9.10.14.5.; 9.10.15.5.; Table 9.10.14.5. 
9.10.15.2.; 9.10.15.4.; Table 9.10.15.4. 
9.10.14.5.; 9.10.15.5.; Table 9.10.14.5. 
9.10.14.4.; 9.10.15.4.; Table 9.10.15.4. 


9.23.4.2.(1); Table A-3 
9.23.5.1.(1); 9.23.5.2.(1) 


Me. 
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ROOF FRAMING & TRUSSES 


NIC 


EVE) eer El Rie Ebr ee ei 


OK 


EVE EVE Gi reiiel ter tele Paleted 


Roof Joists 

Restraint of Joist Bottoms 

Roof Rafters 

Collar Ties, Dwarf Walls & Struts 

Ridge Support, Ridge Beams 

Roof Trusses 

Truss Drawing by a Qualified Person 
Notching & Drilling of Trusses 

Vents: Evenly Distributed/ Eaves Unobstructed 
Vent Area (1:300 min. / 1:150 Low Slope) 
Cross Purlins 


FIRE PROTECTION ROUGH-IN 


NIC 


0 
O 
Oo 
0 
0 
a) 


O.K. 
o 


{SF a fe Fl a 


FIREPLACE ROUGH-IN 


NIC 


EEF ere 


EVE EV EP eiel 


GG SO BeBe 


O.K. 
O 


ESP ESE Geet 


es Toy Be 6 OS YS TS | 


Permitted Openings, &Closures 

Electrical Boxes Tightly Fitted 

Combustible Wiring (25 mm diameter) 
Continuity of Fire Separation 

Collapse of Combustible Construction 

Fire Separation Between Dwelling Units 
(Semi Detached, Row houses & Townhouses) 


Chimney Design (12 m High max.) 
Factory Built Chimneys / Fireplaces 
Connections of More Than 1 Appliance 
Chimney Flue Size 


Chimney Lining & Installation 

Height of Chimney Flues 

Cleanout (except Masonry Fireplace) 

Wall Thickness (75 mm min.) 

Clearance from Combustible Construction 
Supported Joists & Beams on Masonry Walls 
Enclosing Chimney Flues Separated by 

290 mm min. Solid Masonry 

Support of Masonry Opening 

Liners / Firebrick / Steel 

Wall Thickness 

Hearth Extension, Support & Clearances 
Damper 

Smoke Chamber 45° / Thickness 

Clearance of Combustibles to Fireplace Opening 


*SB denotes Supplementary Standards to the 2012 Building Code Compendium (Volume 2). 


ny fa Y 
NIC = Not In Compliance 


9.23.4.2.(1);Tables A-4 & A-5 
9.23.13.9.(1) 

9.23.4.2.(1); Tables A-6 & A-7 
9.23.13.7. 

9.23.13.8.; Table A-12 
92313014; 

9.4.1.1.(1) and (2) 
9.23.5.5.(1) 

9.19.1.1.(1); 9.19.1.2.(3) 
9.19.1.2.(1), (2) 

9.19.1.3. 


9.10.5.; 9.10.9.3.(1) 
9.10.5.1.(2) 
9.10.9.6.(4) 
9.10.9.2.(1) 
9.10.9.8.(1) 
9.10.11.2.; SB-3* 


9.21.1.1, 

9.21.1.2.(1) / 9.22.8.1.(1) 
9.21.2.2. 

9.21.2.4.; Tables 9.21.2.5.A. & 9.21.2.5.B.: 
9.21.2.6.(1) 

9.21.3. 

9.21.4.4.(1) 

9.21.4.7.(1) 

9.21.4.8.(1) 

9.21.5.1, 

9.21.5.3.(1) 


9.22.1.2.(2) 

9.22.2.1.(1); 9.22.2.2.; 9.22.2.3.(1) 
9.22.3.1, 

9.22.5. 

9,22.6.1.(1) 

9.22.7.1.(1); 9.22.7.2.(1) 

9.22.9.1. 
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NIC = Not In Compliance 


*SB denotes Supplementary Standards to the 2012 Building Code Compendium (Volume 2). 


ABOVE GRADE MASONRY 
NIC O.K. 
Oo Oo Masonry Support 9.20.5.1.; Table 9.20.5.2.A. 
Oo Oo Steel Lintel for Masonry Veneer Tables 9.20.5.2.B. and 9.20.5.2.C. 
Oo Oo Ext. Masonry, Wall Thickness & Height 9.20.6.1. 
Oo Oo Int. Non-Loadbearing Walls 9.20.6.3. 
a) a) Support of Beams & Columns 9.20.8.4. 
Oo Oo Masonry Veneer Ties & Spacing 9.20.9.5.; Table 9.20.9.5. 
Oo Oo Anchorage of Roofs, Floors & Intersecting Walls 9.20.11. 
Oo o Corbelling 9.20.12. 
Oo Oo Flashing 9.20.13.1. to 9.20.13.7. 
Oo oO Weep Holes (800 mm max. 0.c.) 9.20.13.8. 
Oo O Cold Weather Installation & Protection 9.20.14. 
ROOFING & EAVE PROTECTION 
NIC O.K. 
Oo O Roof Sheathing: Materials & Installation 9.23.15. 
O Oo Drainage for Flat Roofs 9,26.3.1.(2) 
Oo Oo Flashing 9.26.4. 
0 Oo Eave Protection: Materials and Installation 9.26.5.1.(1); 9.26.5.2.(1) 
Oo Oo Asphalt Shingles on Slopes 1:3 or Greater 9.26.7. 
Oo Oo Asphalt Shingles on Slopes Less Than 1:3 9.26.8. 
Oo oO Built-Up Roofs (3 Layers min.) 9.26.11. 
O Oo Cant Strip or Gravel Stop 9.26.11.10. 
Insulation 
© AMOUNT, TYPE & INSTALLATION 
NIC O.K 
0 0 Sound Transmission Rating Ouds2ety 
Oo 0 Prevention of Blockage of Soffit Vents 9.19.1.1.(1) 
Oo Oo Clearance to Insulation with Roof Joists 9.19.1.3. 
Oo oO Areas to be Insulated / Installation 9.25.2.1.; 9.25.2.4. 
oO oO Minimum Thermal Resistance of Insulation SB-12* 
Oo Oo Insulation: Materials & Specifications 9.25.2.2.; 9.25.2.5. 
AIR BARRIERS & VAPOUR BARRIERS 
NIC O.K. 
Oo oO Installation of Insulation 9.25.2.3.; 9.25.2.4.; 9.25.2.5. 
Oo Oo Air Barrier Materials, Check Location 9.25.3. 
Oo Oo Installation of Air Barrier System 9.25.3.3. 
oO oO Vapour Barrier Materials 9.25.4.2. 
Oo oO Polyethylene Vapour Barrier 9.25.4.2.(4) 
(CAN/CGSB-51.34-M) 
Oo oO Installation of Vapour Barrier 9.25.4.3. 


De Ontario 


6 


Inspection Checklist 


2014 CODE AND CONSTRUCTION GUIDE 


Final Interior 


STAIRS, HANDRAILS & GUARDS 


NIC 


| fe Da a | 


a 


LANDINGS 
NIC 
0 
O 
o 


a) 


O.K. 
Oo 


Reb Eee el 


E] 


oO 


Uniform Treads & Risers 

Step Dimensions: Rise, Run, Tread Width / 
Nosing 

Interior Stairway Width 

Headroom Clearance (1950 mm min.) 
Curved Stairs / Winders 

Continuous Handrail 

Handrail Height (800 to 965 mm) 

Handrail Clearance (50 mm min.) 

No Obstructions on Handrail 

Handrail Projection (100 mm max.) 
Guard Height [on Stairs 900 mm min. / on 
Landings & Other Locations 

(1070 mm or 900 mm) 

Maximum Opening in Guards (100 mm) 


Landing Dimensions for Int. & Ext. Stairs 
Required Landings 

Vertical Height Between Landings 

(3.7 m max.) 

Headroom Clearance 


WALL, CEILING & FLOOR FINISHES 


NIC 


DOORS 


WINDOWS 
NIC 
0 


0 


O.K. 
Oo 
0 
O 


oo00a00 
A 


i) 


O 
~ 


be Ontario 


Max. 150 Flame-Spread Rating (FSR) 
Waterproof Finish @ Bathtubs & Showers 
Finished Flooring 


Required @ Entrance & Washroom 
Exterior Doors 

Weatherstripping 

Mirrored Glass Doors 

Glass for Showers or Bathtub Enclosures 
Resistance to Forced Entry 


Openable Windows > 0.35 m? on Floor 
Level Containing Bedrooms 
Resistance to Forced Entry Within 2 m 
of Adjacent Ground 

(CAN/CSA-A440 Clause 10.13) 
Natural Ventilation 


NIC = Not In Compliance 


9.8.4.1. 
9.8.4. 


9.8.2.1.(1) 
9.8.2.2.(1)(b)(i) 
9.8.4.4.; 9.8.4.5. 
9.8.7.2.(2) 
9.8.7.4.(2) and (3) 
9.8.7.5.(1) 
9.8.7.5,.(2) 
9.8.7.6.(1) 
9.8.8.3.(4); 9.8.8.3. 


9.8.8.5. 


9.8.6.3.; Table 9.8.6.3. 
9.8.6.2. 
9.8.3.3. 


9.8.6.4. 


9.10.17.1.(1) 
9.29.2.1.(1) 
9.30.1. 


9.7.2.1.(1) 
9.7.3.;9.7.4.; 9.7.5. 
0.7.34) 

9.6.1.2.(2) and (3) 
9.6.1.4.(6) 

9.7.5.2. 


9.9.10.1. 


9.7.5.3. 


9.32.2.1.; Table 9.32.2.1. 
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Inspection Checklist 


FIRE PROTECTION 


NIC = Not In Compliance 


(150 mm min. Above Finished Grade) 


* SB denotes Supplementary Standards to the 2012 Building Code Compendium (Volume 2). 


NIC O.K. 
Oo Oo Continuity of Fire Separation (Roof Space) 9.10.9.2.(1); 9.10.9.6. 
oO Oo Fire Separation with 1h FRR Between 9.10.11.2.; SB-3* 
Dwelling Units 
Oo D Door Between Garage and Dwelling Unit: 9.10.13.15. 
Self-Closing Device / Barrier to Fumes 
Oo Oo Wall Between Garage and Dwelling Unit 9.10.9.16.(4) 
a Oo Smoke Alarms on Each Floor Level, 9.10.19.1.; 9.10.19.3. 
Between Sleeping & Living Quarters, and 
in Each Sleeping Room 
Oo 0 Visual Signalling of Smoke Alarms 9.10.19.3.(3) as of January 1 ,2015 
a) O Fireplace Completion, Clearances, Damper 9.22. 
Firebrick or Liner, Combustion Air Supply 
ELECTRICAL 
NIC O.K. 
Oo Oo Stairway Lighting with 3-Way Switch 9.34.2.3.(2) and (3) 
Oo Oo Lighting in Storage Rooms / Garage 9.34.2.5.; 9.34.2.6. 
BASEMENTS 
NIC O.K. 
0 oO Covering of Foam Insulation 9.10.17.10. 
Oo oO Restraint of Joist Bottoms 9.23.9.3.; 9.23.9.4. 
Oo 0 Framing Around Openings / Support of Tail 9.23.9.5.; 9.23.9.6.; 9.23.9.7.(1) 
& Header Joists 
o ia) Insulated Foundation Walls SB-12* 
Oo O Floor Drain 9.31.4.4. 
Final Exterior 
LOT DRAINAGE 
NIC O.K. 
Oo o Surface Drainage, Slope From Foundation 9.14.6.1.(1) 
Oo Oo Catch Basin @ Sunken Garage 9.14.6.4.(1) 
oO Oo Down Spout With Pad or Connected to Sewer 9.14.6.5.(1); 9.26.18.2. 
Oo oO Top of Foundation Wall 9.15.4.6. 
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Se 
NIC = Not In Compliance © 
EXTERIOR STAIRS, LANDINGS, HANDRAILS & GUARDS 

NIC O.K. 

Oo 0 Rise and Run Geometry 9.8.3.1.(1) 

Oo Oo Landing @ Front Entrance 9.8.6.2. 

Oo Oo Landing Required @ Secondary Entrance if 9.8.6.2.(3) 
Stairs have More Than 3 Risers 

oO O Pedestrian Ramp (1:10 max. Gradient) 9.8.5.4.(1)(a) and (b) 

Oo Oo One Handrail for Stairs With More Than 9.8.7.1.(3) 
3 Risers for a Single Dwelling Unit 

o Oo Provide Guards for Landings, Balconies, etc. 9.8.8.1.(1) 
> 600 mm Above Adjacent Ground Level 

oO Oo Guards on Exterior Stairs > 6 Risers 9.8.8.1.(1) 
and Difference in Elevation > 600 mm. 

Oo Oo Min. 1070 mm Guard Where Difference in 9.8.8.3.(1) 
Elevation > 1.8 m. 

Oo Oo Min. 900 mm Guard Where Difference in 9.8.8.3.(3) 
Elevation of Landing, Porch < 1.8m 

Oo Oo Max. 100 mm Openings in Guards 9.8.8.5.(1) 

Oo Oo Guard Designed to Prevent Climbing Between 9.8.8.6.(1) 
140 mm and 900 mm. 

Oo Oo Wood Stairs Treated to Prevent Decay 9.8.9.3.(1) 

Oo D Wooden Stair Stringers (38 X 235 mm min.) 9.8.9.4. 


CLADDING, CAULKING & FLASHING 


NIC O.K. 

O Oo 45 min. FRR for Ext. Wall with a Limiting 9.10.14.5.(2) and (3); 9.10.15.5. 
Distance 0.6 m. 

Oo Oo Masonry Support 9.20.5. 

Oo Oo Flashing Over Parapets & @ Openings 9.20.13.3. 

O oO Flashing @ Horizontal Junctions & Over 9.27.3.8. 
Exterior Wall Openings 

0 O Intersection Flashing @ Shingles, Roofs, and 9,26.4.4. 
Masonry 

O Oo Cladding Clearances (200 mm min. From 9.27.2.4.(1) and (2) 
Ground/ 50 mm min. From Roof Surface) 

QO Caulking to Prevent Entry of Rain 9.27.4, 
ROOFING & VENTING 

NIC O.K. 

QO Oo Roof Venting 9.19.1. 

Oo Oo Chimney Cap / Cleanout 9.21.4.6.; 9.26.4.7.(1) 

o Oo Roof Type Adequate for Roof Slope 9.26.3.1.; Table 9.26.3.1. 


bo Ontario 


2014 CODE AND CONSTRUCTION GUIDE Forms 1 


FORMS 


My. 
pr Ontario 


2 Forms 


2014 CODE AND CONSTRUCTION GUIDE 


Application for a Permit to Construct or Demolish & 


This form is authorized under subsection 8(1.1) of the Building Code Act, 1992 


For use by Principal Authority 


Application number: Permit number (if different): 
ie 


Application submitted to: 


(Name of municipality, upper-tier municipality, board of health or conservation authority) 


A. Project information 


Municipality Postal code Plan number/other description 


Project value est. $ 


B. Purpose of application 


Last name 
Street address 
Municipality 


Telephone number 


( ) 
Last name 
Street address 


Municipality 


Telephone number 


( ) 


Area of work (m2) 


[_] New construction [_] Addition to an [_] Alteration/repair [_] Demolition {_] Conditional 
existing building Permit 
Proposed use of building Current use of building 
Description of proposed work 
C. Applicant Applicantis: (_}] Owner or (| Authorized agent of owner 


Fax Cell number 


Corporation or partnership 


Fax Cell number 
Gan?) fey @ 


D. Owner (if different from applicant) 
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es) E. Builder (optional) 


Telephone number Fax Cell number 
( ) ( ) ( ) 


F. TARION Warranty Corporation (Ontario New Home Warranty Program) 


i. Is proposed construction for a new home as defined in the Ontario New Home Warranties [] Yes 
Plan Actf? \f no, go to section G. 


ii. Is registration required under the Ontario New Home Warranties Plan Act? Yes 


iii. If yes to (ii) provide registration number(s): 
G. Required Schedules 
i) Attach Schedule 1 for each individual who reviews and takes responsibility for design activities. 


ii) Attach Schedule 2 where application is to construct on-site, install or repair a sewage system. 


H. Completeness and compliance with applicable law 


This application meets all the requirements of clauses 1.3.1.3 (5) (a) to (d) of Division C of the 
Building Code (the application is made in the correct form and by the owner or authorized agent, all 
applicable fields have been completed on the application and required schedules, and all required 
schedules are submitted). 

Payment has been made of all fees that are required, under the applicable by-law, resolution or 
regulation made under clause 7(1)(c) of the Building Code Act, 1992, to be paid when the 
application is made. 


This application is accompanied by the plans and specifications prescribed by the applicable by-law, 
resolution or regulation made under clause 7(1)(b) of the Building Code Act, 1992. 
iii) This application is accompanied by the information and documents prescribed by the applicable by- 
law, resolution or regulation made under clause 7(1)(b) of the Building Code Act, 1992 which enable 
the chief building official to determine whether the proposed building, construction or demolition will 
contravene any applicable law. 


iv) The proposed building, construction or demolition will not contravene any applicable law. Yes 


1. Declaration of applicant 


declare that: 
(print name) 


1. The information contained in this application, attached schedules, attached plans and specifications, and other attached 
documentation is true to the best of my knowledge. 
2. If the owner is a corporation or partnership, | have the authority to bind the corporation or partnership. 


Date Signature of applicant 


Personal information contained in this form and schedules is collected under the authority of subsection 8(1.1) of the Building Code Act, 1992, and will be 
used in the administration and enforcement of the Building Code Act, 1992. Questions about the collection of personal information may be addressed to: a) 
the Chief Building Official of the municipality or upper-tier municipality to which this application is being made, or, b) the inspector having the powers and 
duties of a chief building official in relation to sewage systems or plumbing for an upper-tier municipality, board of health or conservation authority to whom 
this application is made, or, c) Director, Building and Development Branch, Ministry of Municipal Affairs and Housing 777 Bay St., 2nd Floor. Toronto, MSG 
2E5 (416) 585-6666. 
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Schedule 1: Designer Information 6) 


Use one form for each individual who reviews and takes responsibility for design activities with respect to the project. 
A. Project Information 


Municipality Postal code Plan number/ other description 


B. Individual who reviews and takes responsibility for design activities 


Telephone number Fax number Cell number 
( ) ( ) ( ) 
C. Design activities undertaken by individual identified in Section B. [Building Code Table 3.5.2.1. of 


Division C] 
House HVAC — House Building Structural 
Small Buildings O Building Services 0 Plumbing — House 
Large Buildings Detection, Lighting and Power Oo Plumbing — All Buildings 
O Complex Buildings Fire Protection On-site Sewage Systems 


Description of designer's work 


D. Declaration of Designer 


| declare that (choose one as appropriate): 
(print name) © 


| review and take responsibility for the design work on behalf of a firm registered under subsection 3.2.4.of Division C, of 
the Building Code. | am qualified, and the firm is registered, in the appropriate classes/categories. 


Individual BCIN: 


Firm BCIN: 


| review and take responsibility for the design and am qualified in the appropriate category as an “other designer” 
under subsection 3.2.5.of Division C, of the Building Code. 


Individual BCIN: 


Basis for exemption from registration: 


The design work is exempt from the registration and qualification requirements of the Building Code. 
Basis for exemption from registration and qualification: 
| certify that: 
1. The information contained in this schedule is true to the best of my knowledge. 
2. |have submitted this application with the knowledge and consent of the firm. 


Date Signature of Designer 


NOTE: 


1. For the purposes of this form, “individual” means the “person” referred to in Clause 3.2.4.7(1) (c).of Division C, Article 3.2.5.1. of Division C, and 
all other persons who are exempt from qualification under Subsections 3.2.4. and 3.2.5. of Division C. 


2. Schedule 1 is not required to be completed by a holder of a license, temporary license, or a certificate of practice, issued by the Ontario Association of 
Architects. Schedule 1 is also not required to be completed by a holder of a license to practise, a limited license to practise, or a certificate of 
authorization, issued by the Association of Professional Engineers of Ontario. 
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Schedule 2: Sewage System Installer Information 


Municipality Postal code Plan number/ other description 
B. Sewage system installer 


Is the installer of the sewage system engaged in the business of constructing on-site, installing, repairing, servicing, cleaning or 
emptying sewage systems, in accordance with Building Code Article 3.3.1.1, Division C? 


(_] Yes (Continue to Section C) [_] No (Continue to Section E) |] Installer unknown at time of 
application (Continue to Section E) 


A. Project Information 
Building number, street name 


C. Registered installer information (where answer to B is “Yes”) 
ee eee 


Name BCIN 
Street address Lot/con. 


Telephone number Fax Cell number 
( ) ) ( ) 


D. Qualified supervisor information (where answer to section B is “Yes”) 
fe OE SSeS a se ATS eae 


Name of qualified supervisor(s) Building Code Identification Number (BCIN) 


E. Declaration of Applicant: 


be ee ee eee ee eh ee Secale. eas = ee Adeclare thal: 
(print name) 


| am the applicant for the permit to construct the sewage system. If the installer is unknown at time of application, | shall 
submit a new Schedule 2 prior to construction when the installer is known; 


OR 


| am the holder of the permit to construct the sewage system, and am submitting a new Schedule 2, now that the installer is 
known. 


| certify that: 
1. The information contained in this schedule is true to the best of my knowledge. 


2. If the owner is a corporation or partnership, | have the authority to bind the corporation or partnership. 


Date Signature of applicant 
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Above ground masonry wall construction, 7-24 
Adfreezing, 2-36 
Air barriers, 13-2 
installation, 13-3 
materials, 13-2, 13-9 
Air conditioning 
design and installation requirements, 11-2 
design temperatures, 11-5 
Air infiltration control, 13-2 
Anchoring 
floor assemblies to above grade assemblies, 3-4 
floor systems, 3-2 
roofs and insulating concrete forms, 7-36 
sill plate, 3-2 
Appliances general requirements, 1-3 
Asphalt roof shingles, 8-25 
Assembly fire ratings, 6-3 
Attic access, 8-16 
Attic hatches, 8-16 
Attic ventilation, 8-14 


B 
Backfilling, 2-44 
Balcony guards, 5-14 
Basements, 18-18, 13-19, (see Foundation) 
Bathroom 
configurations, 12-6 
glass enclosures, 5-6 
wall tile finishes, 14-16 
Beam 
bearing depth, 2-26, 3-14 
built-up, 3-13 
embedment, 3-3 
framing, 3-5 
nailing, 38-13 
protection from dampness, 3-3 
protection from decay, 3-3 
selection, 3-5 
support, 2-27, 3-14 
twisting, 3-16 
Bedroom windows, 9-3 
BMEC (Building Materials Evaluation Commission), 1-6 
Bracing walls, 7-20 
Building Code Act, 1-2 
Building size, 1-3 
Built-up beams, 3-13 
Built-up roofing, 8-27 


C 


Cantilevers, 3-20 
Carbon monoxide detectors, 11-9 
Carports 
columns, 16-4 
doors, 5-4, 16-4 
fire protection, 6-3 
foundation and floors, 16-3 
general requirements, 16-2 
interior finish, 16-4 
log construction, 7-33 
masonry wall construction, 7-24 
piers, 16-4 
soil gas control, 2-47 
stairs, 5-7 
Sealing exterior finishes, 15-13 
Sealing windows, 9-3 
CCMC (Canadian Construction Materials Centre), 1-6 


DP Ontario 


Cedar roof shakes, 8-26 ee) 
Ceiling finishes, 14-2 
Ceiling framing, 8-6 
Ceiling heights, 4-2 
Ceramic tile flooring finish, 14-19 
Chases, 7-32 
Chimney 
caps, 10-18 
clearance from combustibles, 10-114 
concrete, 10-16 
flues, 10-10, 10-12, 10-17 
liners, 10-14 
masonry, 10-16 
Cladding, 15-11 
flashing, 15-12 
installation, 15-14 
planes of protection, 15-11 
Clearance 
chimneys and flues, 10-11 
fire safety, 10-6, 10-11 
masonry fireplace, 10-6 
Code application 
energy efficiency design, 13-2 
general requirements, 1-2 
Code requirements 
design and general review, 1-3 
EnerGuide for New Houses, 13-21 
energy efficiency design, 13-21 
inspection, 1-4 
materials, appliances, systems and equipment, 1-3 
minimum dimensions, 4-2 
natural ventilation, 9-5, 11-6 


permits, 1-4 
Columns 


concrete, 2-24 

footing sizes, 2-9 

foundation, 2-24 

steel , 2-24 

unit masonry, 2-25 

wood, 2-25 
Combustion air supply, 10-5 
Compliance packages, 13-21 
Compliance paths, 1-2 
Concrete, 1-6 

admixtures, 2-16 

aggregates, 2-16 

chimneys, 10-16 

columns, 2-24 

foundation, 2-15 

walls, 7-24 

roof tiles, 8-28 

water cement ratio, 2-16 
Construction considerations, 1-6 
Containment of fire, 6-8 
Corbelling, 7-31 
Cornices, 7-31 
Crack control joints in foundation walls, 2-19 
Crawl spaces, 2-28 

fire protection, 6-6 

insulation, 13-13 
Curved stairs and winders, 5-10 


D 


Dampness 

wood embedment protection, 3-3 
Dampproofing foundation , 2-34 
Decay 

wood embedment protection, 3-3 
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Index 


Definitions, 1-2 
Degree days, 13-21 
Depressurization protection, 11-9 
Design considerations, 1-6 
Design and general review, 1-3 
Design data, 1-3 
Design temperatures, 11-5 
Detection of fire, 6-7 
Domestic water heating, 11-5 
Doors, 5-4 

exit, 5-4 

exterior, 5-4 

garages, 16-4 

glass, 5-6 

minimum size, 5-4 

mirrored glass, 5-6 

resistance to forced entry, 5-5 
Downspouts and roof drains, 8-28 
Drainage 

foundation, 2-38, 2-44, 2-46 

roofing downspouts and roof drains, 8-28 
Drilling and notching, 3-23 
Ducts, 11-10 

insulation, 13-13 


E 


Earthquake reinforcement for walls, 7-31 
Eave protection, 8-24 
Egress, 5-1 
guards, 5-14 
handrails, 5-13 
ramps, 5-12 
stairs, 5-7 
Electric, propane and gas cooktops fire protection, 6-6 
Electrical facilities, 12-7 
Electrical Safety Code, 12-7 
EnerGuide for New Houses, 13-21 
Energy efficiency design, 13-21 
air barriers, 13-2 
high performance basements, 13-18 
insulation , 13-10 
thermal bridge, 13-23 
vapour barriers, 13-8 
windows, 9-4, 13-22 
Energy performance of windows, 9-4 
Engineered floor systems, 3-11 
Excavation, 2-2 
depth of foundation, 2-3 
general, 2-3 
soil conditions, 2-4 
Exhaust opening and outdoor intake, 11-14 
Exit doors, 5-4 
Exits, 5-2 
Exterior doors, 5-4 
Exterior finishes 
sealants, 15-13 
cladding, 15-11 
control rain water penetration, 15-8 
exterior insulation finish system, 15-21 
flashing, 15-12 
glass block, 15-10 
lumber siding, 15-15 
masonry veneer, 15-2 
metal and vinyl, 15-22 
OSB, 15-21 
planes of protection, 15-11 
plywood and hardboard, 15-19 
stucco, 15-23 
waferboard, 15-21 


wood shingles and shakes, 15-17 
Exterior guards, 5-14 
Exterior insulation, 13-9 
Exterior insulation finish system, 15-21 
Exterior stairs, 5-11 
Exterior walls 
control rain water penetration, 15-8 
fire resistance ratings, 6-9, 6-11 
footings sizes, 2-9 
glazed openings, 6-9, 6-10 
limiting distance, 6-9. 6-10 
masonry wall thickness and height, 7-28 
sheathing, 7-18 
spatial separation, 6-9, 6-11 


Ee 


Fan ratings, 11-10 
Finishes (see Exterior finishes) 
Finishes (see Interior finishes) 
Finish flooring, 14-19 
Fire fighting facilities, 6-10, 6-22 
Fire protection, 6-3 
Fire ratings on materials and assemblies, 6-3 
Fire safety, 6-1 
containment, 6-8 
crawl spaces, 6-6 
detection, 6-7 
embedded joists, 6-17 
exterior wall fire rating, 6-9, 6-11 
fire fighting facilities, 6-10 
fire separations, 6-12 
fire blocks, 6-18 
firewalls, 6-12 
flamespread, 6-5 
gas, propane and electric cooktops, 6-6 
glazed openings, 6-9, 6-10 
limiting distance, 6-9, 6-10 
openings and penetrations, 6-21 
party walls, 6-12 
protection of foamed plastics, 6-5 
ratings, 6-3 
smoke alarms, 6-7 
soffit considerations, 6-17 
spatial separation, 6-8 
warm plenums, 6-6 
Fire separations, 6-12 
openings and penetrations, 6-21 
Fire blocks, 6-18 
Fire suppression, 6-22 
Fireplace liners, 10-6 
Fireplaces, 10-2 
clearance from combustibles, 10-6 
combustion air supply, 10-5 
factory-built, 10-5, 10-8 
hearths, 10-5, 10-7 
inserts, 10-10 
liners, 10-6 
smoke chamber, 10-9 
steel liners, 10-8 
Firewalls, 6-12 
Flamespread, 6-5 
Flashing, 8-19, 15-12 
Flat insulating concrete form 
above ground walls, 7-34 
foundation walls, 2-22 
reinforcement, 2-21, 2-22 
Floor areas, 4-2 
Floor systems 
cantilevers, 3-20 
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ceramic tile flooring finish, 14-19 
drilling, 3-23 

engineered, 3-11 

general, 3-1 

interior finishes, 14-19 

joists framed into walls, 3-4 
masonry wall anchorage, 3-4 
nailing, 3-13 

notching, 3-23 

openings, 3-18 

panel-type underlay, 14-19 
parquet flooring finish, 14-26 
resilient flooring finish, 14-27 
subfloors, 3-21 

wood strip flooring finish, 14-25 


Floors-on-ground, 2-27, 2-30, 13-3, 13-12, 13-13 


Flues 
clearance from combustibles, 10-11 
limitations, 10-12, 10-17 
Flues and chimneys, 10-10 
Foamed plastics fire protection, 6-5 
Footings, 2-6 
columns, 2-12 
fireplace and chimneys, 2-11 
high water table, 2-13 
limitations and assumptions, 2-8 
low capacity soils, 2-11 
scope, 2-6 
sizes, 2-8, 2-10 
special cases, 2-13 
steps, 2-13 
zero lot line, 2-13 
Foundation 
backfilling, 2-44 
columns, 2-24 
dampproofing, 2-34 
depth, 2-3 
drainage, 2-32, 2-38, 2-46 
footings, 2-6 
frost heave and adfreezing, 2-36 
general, 2-1 
high water table, 2-13 
moisture considerations, 2-32 
parging and finishing, 2-33 
penetration sealing, 2-47 
perimeter sealing, 2-47 
pier, 2-31 
soil conditions, 2-3 
soil gas control, 2-47 
structural considerations, 2-5 
sub-floor depressurization, 2-48 
support requirements, 2-27 
wall sealing, 2-47 
waterproofing, 2-43 
Foundation walls 
additional structural elements, 2-24 
crack control joints, 2-20 
insulating concrete forms, 2-22 
lateral support, 2-16 
masonry, 2-15 
preserved wood, 2-21 
reduction in thickness, 2-20 
solid concrete, 2-15 
special cases, 2-20 
thickness, 2-16, 2-18 
Framing 
anchoring sill plate, 3-2 
beams, 3-5 
drilling, 3-23 
fire blocking, 6-18 
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floor joists framed into walls, 3-4 
floor openings, 3-18 

floor system anchorage, 3-2 
floors, 3-1 

grab bar installation, 7-20 

joist and beam embedment, 3-3 
joists, 3-5 

lintels, 7-13 

loads and deflections, 3-2 
nailing floors, 3-13 

nailing walls, 7-16 

notching, 3-23 

over openings, 7-12 

roofs, 8-2 

roofs and ceilings, 8-6 


support in insulating concrete form walls, 7-36 


wall construction, 7-3, 7-16 
wood trusses, 8-10 
Frost heaving, 2-36 


G 


Garages 
columns, 16-4 
doors, 5-4, 16-4 
fire protection, 6-3 
foundations and floors, 16-3 
general requirements, 16-2 
interior finishes, 16-4 
landings, 5-8 
log construction, 7-33 
masonry wall construction, 7-24 
small garages, 16-3 
soil gas control, 2-47 
spatial separation, 6-9, 6-11 
stairs, 5-7 


Gas, propane and electric cooktops fire protection, 6-6 


General requirements 
appliances, 1-3 
air barriers, 13-2 
carports, 16-2 
chimneys and flues, 10-10 
cladding, 15-11 
Code application, 1-2 
construction, 1-6 
design data, 1-3 
domestic water heating, 11-5 
egress, 5-2 
energy efficiency design, 13-20 
equipment, 1-3 
fireplaces, 10-2 
garages, 16-2 


heating, ventilating, and air conditioning, 1-5 


insulation, 13-10 

masonry veneer, 15-2 

materials, 1-3, 1-6 

roofing, 8-17 

room and space dimensions, 4-2 

systems, 1-3 

thermal design, 18-10 

vapour barriers, 13-8 

wood frame construction, 1-6 

stucco finish, 15-23 

structural requirements, 1-6 
Glass block, 15-10 
Glass doors, 5-6 
Glass for shower or bathtubs, 5-6 
Glass reinforced polyester roofing, 8-28 
Glazed openings, 6-9 
Glazing - windows, 9-3 
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Grab bar framing reinforcement, 7-20 
Grout, 15-3 


Grout mixes, 7-29 
Guards, 5-14 
Gypsum board, 14-2 


H 


Handrails, 5-13 
Hardboard and plywood, 15-19 
Hardboard finishes, 14-14 
Hearths, 10-7 
Heat gain and heat loss through windows, 9-4 
Heat recovery ventilators, 11-11 
Heating 
design and installation requirements, 11-2 
design temperatures, 11-5 
solid fuel-burning appliances, 11-5 
Heating, ventilating, and air conditioning 
general requirements, 1-5 
High water table footings, 2-13 
Hot-applied rubberized asphalt roofing, 8-28 


| 


Ice damming, 8-9 
Inspections, 1-5 
Insulating concrete form 
above ground walls, 7-34 
framing support, 7-36 
insulation, 18-10 
openings, 7-35 
reinforcement, 7-35 
roof anchorage, 7-36 
thickness, 7-34 
Insulating fibreboard finishes, 14-15 
Insulation, 13-10 
requirements, 13-21 
crawl spaces, 13-13 
degree day zone, 13-21 
ducts, 13-13 
installation, 13-12 
insulating concrete forms, 13-17 
materials, 13-10, 138-11 
slabs-on-ground, 13-13, 13-14 
thermal bridge, 13-23 
thermal resistance, 13-23 
Interior finishes, 14-2 
ceramic tile flooring, 14-19 
flooring, 14-19 
garage walls, 16-4 
gypsum board, 14-2 
hardboard, 14-14 
insulating fibreboard, 14-15 
parquet flooring, 14-26 
particleboard, waferboard, OSB, 14-15 
plastering, 14-10 
plywood, 14-14 
resilient flooring, 14-27 
truss uplift, 14-8 
wall tile finishes, 14-16 
wood strip flooring, 14-25 
Interior insulation, 13-10 
Interior loadbearing walls, 2-26 
Interior walls 
footings sizes, 2-9 
) loadbearing, 2-26 
masonry wall thickness and height, 7-28 
support, 3-19 
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J 


Joists 
bearing, 8-7 
cantilever floors, 3-20 
ceiling joist support, 8-8 
embedment, 3-3 
end bearing, 2-27, 3-14 
fire safety, 6-17 
framed into walls, 3-4 
framing, 3-5 
protection from dampness, 3-3 
protection from decay, 3-3 
selection, 3-5 
spans for roofs, 8-4 
support, 3-14 
supported by beams, 3-14 
twisting, 3-16 


k 


Landings, 5-8 

Lateral support, 2-16, 2-23 
Lighting outlets, 12-7 
Liners for chimneys, 10-14 
Lintels, 7-13 

Loads and deflection, 3-2 
Loads support, 7-27 

Log construction, 7-33 

Lot line footings, 2-14 
Lumber products, 1-6 
Lumber siding, 15-15 


M 


Masonry 
anchorage of floor assemblies, 3-4 
chimneys, 10-16 
exterior finish, 15-2 
fireplaces, 10-6 
foundation walls, 2-15 
mortar and grout, 15-3 
units, 15-3 
support, 7-24 
Masonry veneer, 15-2 
control rain water penetration, 15-8 
projection, 15-8 
support, 15-2 
thickness and height, 15-4 
tying, 15-6 
Masonry wall 
bonding and tying, 7-30 
chases, 7-32 
construction, 7-24 
control rain water penetration, 7-32 
corbelling, 7-31 
cornices, 7-31 
height, 7-28 
mortar and grout mixes, 7-30 
mortar joints, 7-30 
recesses, 7-32 
roof assemblies, 8-3 
sills, 7-31 
thickness, 7-28 
trims, 7-31 
Materials 
air barriers, 13-2, 13-9 
fire ratings, 6-3 
flashing, 15-12 
general requirements, 1-3, 1-6 
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glass block, 15-10 
gypsum board, 14-2 
insulating fibreboard, 14-15 
insulation, 13-9 
lumber siding, 15-15 
masonry veneer, 15-2 
metal and vinyl, 15-22 
particleboard, 14-15 
OSB, 14-15, 15-21 
plywood and hardboard, 15-19 
plywood, 14-14 
roof flashing, 8-19 
roof surfacing, 8-24 
stucco, 15-23 
vapour barriers, 13-7, 13-8 
waferboard, 14-15, 15-21 
wood shingles and shakes, 15-17 
Means of egress, 5-1 
Measurement conversions, 1-2 
Mechanical ventilation, 11-7 
forced air heating systems, 11-8 
heat recovery ventilator, 11-11 
principal exhaust fan, 11-7 
supplemental fans, 11-8 
total capacity, 11-7 
Metal products, 1-6 
Metal and vinyl, 15-22 
Methane, 2-47 
Minister Rulings, 1-6 
Mirrored glass doors, 5-6 
Moisture considerations for foundations, 2-32 
Mortar 
bonding and tying, 7-30 
joints, 7-30, 15-4 
mixes, 7-30, 15-3 


N 
Nailing 
beams, 3-12 
floors, 3-12 
joists, 8-12 
roofs, 8-3, 8-17 
wall framing, 7-16 
Natural ventilation, 9-5, 11-6 
Notching and drilling, 3-23, 7-20 


O 


Ontario New Home Warranties Plan Act, 1-2 
Openings 
fire separations, 6-21 
floors, 3-18 
insulating concrete form walls, 7-34 
steel stud wall construction, 7-22 
OSB (Oriented Strand Board), 14-15, 15-21 
Outdoor intake and exhaust openings, 11-14 


Pp 


Parging and finishing, 2-33 
Parquet flooring, 14-26 
Particleboard finishes, 14-15 
Party walls, 6-12 

Penetration sealing, 2-47 
Perimeter sealing, 2-47 
Permits, 1-4 

Pier foundations, 2-31 

Piers for carports, 16-4 
Pilasters, 2-25 
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Planes of protection, 15-11 42) 
Plans, 1-4 
Plaster, 14-10 


Plumbing, 12-2 

required facilities, 12-5 
Plywood and hardboard, 15-19 
Plywood finishes, 14-14 
Polyvinyl chloride sheet roofing, 8-28 
Preserved wood foundation walls, 2-21 
Principal exhaust fan, 11-7 
Products 

lumber, 1-6 

metal, 1-6 

wood, 1-6 
Projection for masonry veneer, 15-8 
Propane, gas and electric cooktops fire protection, 6-6 
Protection from dampness 

wood joists and beam embedment, 3-3 
Protection from decay 

wood joists and beam embedment, 3-3 


R 


Radon, 2-47 
Rafter 
bearing, 8-7 
spans, 8-4 
support, 8-8 
Rain water penetration, 7-32, 15-8 
Ramps, 5-8, 5-12 
Ratings 
Energy Ratings for glazing, 13-21 


exterior walls, 6-9, 6-11 
fans, 11-10 G 
fire ratings of materials and assemblies, 6-3 
fire resistance ratings, 6-9, 6-11 
sound ratings of materials and assemblies, 6-4 
sound transmission class, 6-22 
Recesses, 7-32 
Reduction in foundation wall thickness, 2-20 
Registrations and enrolments - Ontario New Home Warranties 
Plan Act, 1-2 
Reinforcement 
flat insulating concrete form walls, 2-22 
future grab bar installation, 7-20 
Resilient flooring finish, 14-27 
Resistance to forced entry, 5-5, 9-3 
Roofs 
asphalt roof shingles, 8-25 
attic access, 8-16 
attic hatches, 8-16 
built-up roofing, 8-27 
cedar shakes, 8-26 
concrete tiles, 8-28 
downspouts and roof drains, 8-28 
eave protection, 8-24 
flashing, 8-19 
framing, 8-2, 8-6 
glass reinforced polyester, 8-28 
hot-applied rubberized asphalt, 8-28 
insulating concrete form anchorage, 7-36 
joist span, 8-4 
masonry walls, 8-3 
nailing, 8-3 
nails and staples, 8-17 
polyvinyl chloride sheet, 8-28 
rafter span, 8-4 
selvage, 8-28 
sheathing, 8-12 
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® sheet metal, 8-28 

shingle and shake underlay, 8-24 

slope, 8-18 
snow loads, 8-2 
ventilation, 8-14 
wood shingles, 8-26 
wood trusses, 8-10 

Room and space dimensions, 4-1 


S 


Sealants for air barriers, 13-2 
Selvage roofing, 8-28 
Sewage disposal, 12-3 
Shake and shingle underlay, 8-24 
Shakes, 8-26 
Sheathing 
exterior walls, 7-18 
roofs, 8-12 
Sheathing membrane, 7-19 
Sheet metal roofing, 8-28 
Shingle and shake underlay, 8-24 
Shingles 
asphalt, 8-25 
wood, 8-26 
Shower 
glass enclosures, 5-6 
wall tile finishes, 14-16 
Sills, 7-314 
Skylights, 9-5 
Slope of roofs, 8-18 
Smoke alarms, 6-7 
Smoke chamber, 10-9 
2) Snow loads, 8-2 
Soffit considerations for fire safety, 6-17 
Soil gas control, 2-47 
Solid concrete foundation walls, 2-15 
Solid fuel-burning appliances, 11-5 
Sound control, 6-1, 6-22 
Sound transmission class ratings, 6-22 
Spans for ceiling joists and rafters, 8-4 
Spatial separation, 6-8 
Stair dimensions, 5-7 
Stairs 
construction tolerances, 5-10 
construction uniformity, 5-10 
curved, 5-10 
exterior, 5-11 
guards, 5-14 
handrails, 5-13 
landings, 5-8 
winders, 5-10 
Standards 
referenced documents, 1-3 
windows, 9-2 
Staples for roofing, 8-17 
Steel 
columns, 2-24 
liners for fireplaces, 10-8 
stud openings, 7-23 
Steel stud wall construction, 7-22 
Step footings, 2-13 
Stucco 
application, 15-26 
finishes, 15-23 
lath and fasteners, 15-23 
& materials, 15-25 
mixes, 15-25 
Studs, 7-4 


Sub-floor depressurization, 2-48 
Subfloors, 3-21 
Supplemental fans, 11-8 
Support requirements 
ceiling joists, 8-8 
foundations, 2-27 
insulating concrete form and framing, 7-36 
interior walls, 3-19 
masonry veneer, 15-2 
masonry walls above ground, 7-24 
rafters, 8-8 
subfloors, 3-21 
wall loads, 7-27 


T 


TARION Warranty Corporation, 1-2 
Termite protection for windows, 9-3 
Thermal bridges, 13-23 

Thermal design, 13-10, 13-21 
Thickness of subfloors, 3-21 

Total ventilation capacity, 11-7 
Trims, 7-31 

Truss uplift, 14-8 

Tying masonry veneer, 15-6 


U 


Underlay for shingles and shakes, 8-24 
Unit masonry columns, 2-25 


V 


Vapour barriers, 13-8 
installation, 13-8 
low permeance sheathings, 13-8 
materials, 13-8 
Ventilation 
ducts, 11-10 
fan ratings, 11-10 
heat recovery ventilator, 11-11 
mechanical, 11-7 
natural, 9-5 
roofs and attics, 8-14 
Ventilation systems, 11-8 
Vinyl and metal, 15-22 


W 


Waferboard, 15-21 
Waferboard finishes, 14-15 
Walls, 7-1 
bracing, 7-20 
control rain water penetration, 7-32, 15-8 
corbelling, 7-31 
cornices, 7-31 
earthquake reinforcement, 7-31 
energy efficiency design, 13-21 
exterior, 2-9 
foundation, 2-15 
grab bar framing, 7-20 
height, 7-28 
insulating concrete forms, 7-34 
insulation, 13-10 
interior, 2-9 
interior finishes, 14-2 
interior loadbearing, 2-26 
interior support, 3-19 
load support, 7-27 
log construction, 7-33 
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masonry construction above ground, 7-24 © 
masonry foundation, 2-15 
masonry support, 7-24 
mortar and grout mixes, 7-30 
mortar joints, 7-30 
nailing, 7-16 
notching and drilling, 7-20 
plates, 7-11 
roofing and masonry walls, 8-3 
sheathing, 7-18 
sheathing membrane, 7-19 
solid concrete foundation, 2-15 
steel stud construction, 7-22 
studs, 7-4 
thickness, 7-28 
tile finishes, 14-16 
wood frame construction, 7-3, 7-16 
Water heating, 11-5, 12-5 
Water supply and distribution, 12-2 
Waterproofing foundations, 2-43 
Winders and curved stairs, 5-10 


Window well, 9-3 
Windows 
areas, 9-2 


bedrooms, 9-3 
caulking and glazing, 9-3 
control heat gain and heat loss, 9-4 
energy efficiency design, 13-21 
Energy Ratings, 13-22 
natural ventilation, 9-5 
resistance to forced entry, 9-3 
standards, 9-2 
termite protection, 9-3 
window wells, 9-3 
Windows and skylights, 9-1 
Wood 
columns, 2-24 
floor framing, 3-1 
foundations, 2-21 
furring, 14-2 
general requirements, 1-6 
products, 1-6 
roof trusses, 8-10 
wall framing, 7-3, 7-16 
Wood roof shingles, 8-26 
Wood shingles and shakes, 15-17 
Wood strip flooring finish, 14-25 


Z 


Zero lot line footings, 2-13 
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